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Metal Caps for Glassware 


By H. S. Brady* 


Cap making is a problem in metal working, and to fully 
appreciate the various factors entering into the manufacture 
of stamped metal articles, a study of these factors and their 
relation to each other may be interesting. 

In a combination operation where the blanking and draw- 
ing are done in the same die, there enter the factors of 
strength and ductility of the metal as well as the mathe- 
matical of the proper blank 
relation of diameter to depth of shell. 


determination diameter and 
When a metal is drawn or stretched, up to a certain point 


the metal if released will go back to its original length: 


After this point is reached the metal will remain. 
point is called the “elastic limit.” The lateral 
side of the shell, is formed of drawn metal and 
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FIG. 1. 
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This 
surface, or 
necessarily 
the elasticity of this part of the metal must be taken into 
account or the shell will not retain the desired 
size. 


shape and 
And also the metal should not be drawn too far be- 
yond the elastic limit or the strength will be affected, as will 
the ductility, and the failure to stand the succeeding opera- 
tions will be the result. 

For example, suppose it is necessary to make a shell as 
shown in Fig. 1. 

The first thing to be done is to determine what diameter 
of blank to cut that will form a shell 1% inches diameter 
and 4 inch long. 

At first glance it would be said that the diameter of a 
circle having an area equal to the sum of the areas of the 
two surfaces. The combined area of the two surfaces may 
be found by use of the formula 


7 
A = -—— 
4 


Then the diameter D of the blank is found by the formula— 


+mwdh 


*Manager, metal department, Hazel-Atlas Glass Co., Wheeling, W. Va. 


Therefore-— 


D 1.5 15s+4xX 15 


\ 
1) 2.292” cr 2 19/64” 


This would be true if it were not for the stretch in the metal 
which takes place while the shell is being formed. This 
stretch is different in most metals. With zinc the relation of 
depth to elongation, or stretch, varies and when studied 
analytically shows two distinct curves, one from 0 inch to 
7/32 inch depth and one from 7/32 inch up. 
In the case of the shell in Fig. 1, the relation is expressed 

by the analytical equation: 

4 

6 + ¥. 
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This curve may be plotted and used for determining blank 
In the 
inches or 
3/64 inch less than that found by the first method which 
does not take into account the elongation of the metal in the 
lateral surface of the shell. 

it will be 
first 


diameters, within the limits where the curve applies. 
foregoing example the true blank diameter is 214 


Referring to Fig. 2, noticed that if the blank 
method, which for lack of a 
better name will be called the theoretical method, be used to 
draw a circle as shown, and also a circle drawn of 1'% inches 
diameter, which is diameter of the finished shell, the dif- 
ference between the two diameters is, 2.292 — 1.500 == 0.792 
inches, which is the strip of metal from which the lateral 
surface, or side, of the shell is formed. 


diameter found by the 


The width of this 
strip is—.792 + 2 == .396 inches, but the width of this same 
metal in the finished shell is .500 inches. 
Now compare the areas of the same metal— 
Area of circle 2-19/64” dia. = 4.123 sq. in. 
= * . 14” dia. = 1.767 sq. in. 


2.356 sq. in. = area of strip. 
Calculating area of lateral surface of shell 
33416 X 1.5 X 5 = 2356 sa. in, 
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From this it is readily seen that the metal from which the 
side of the shell is formed has to go through a process dur- 
ing an instant of which it must be in a semi-liquid or plastic 
state which enables it to flow enough to form the side of the 
shell. 

And also note that the diameter of 2.292 inches used in the 
The 


is the correct 


foregoing explanation is not the true blank diameter. 
circle enclosing the shaded area in Fig. 2 


blank with a diameter of 2'4 inches. 




















FIG. 2. 


In the stamping and forming operation, enough pressure 
has to be exerted on that part of the blank which forms the 
side of the shell to cause the metal to flow, so it follows that 
while the shell is being drawn down under pressure the 
metal is stretched also, as described before, and necessitates 
allowance being made for this in determining the proper 
blank diameter. 

The operation of threading the shell is one that requires 
great care on the part of the die setter as well as the tool 
maker. In the case of a curled or wire edge cap, as shown 
in the sketch (Fig. 3), the operation is a rather complicated 
one and often presents difficulties and peculiarities for which 
there seems no apparent reason. 

First consider the rolling of the threads into the shell. 
This operation in itself is comparatively simple, provided 
the number of threads per inch is in proper relation to the 
depth of the shell, or cap, and also that the depth of thread 
desired is properly related to the threads per inch, and 
depth of cap. 

This operation, commonly called “thread rolling” is really 
another operation in which the metal is drawn and formed. 

Enough metal must be allowed in the side of the shell to 
draw down in between the chucks, or thread rollers, and form 
the threads without splitting the metal in the operation. 

When the edge of the cap is curled or wired, the metal 
forming the edge is rolled back on itself. In this way the 


metal shell is subjected to a series of forces, being in revolu- 
tion at the time. The chucks are tending to force part of the 
shell in toward the center while at the same instant the 
curling tools are rolling the edge outward and curling the 
metal back on itself. In this operation it may happen that 
unless the entire combination of shell, forming dies, thread- 
ing and curling tools are properly designed, the diameter 
of the cap may be increased, or the cap may be out of round, 
presenting an oval appearance, due to an uneven distribu- 
tion of metal, which, during the final operation, causes a 
ferce to be set up that will cause the cap to be out of round. 

The glass man is used to strains being present in glass- 
ware and by annealing takes steps to overcome them. 








In the event of the metal caps being strained internally, 
annealing is out of the question, because the heat necessary 
to anneal would ruin the finish of the metal. And an anneal- 
ing treatment is unnecessary if the combination of glass, cap 
and tools for making the cap be properly designed, the cure 
being in prevention. 

There is also the factor of strength entering the general 
problem, which when considered in connection with the above, 
should be taken quite seriously. In the case of a cap of 
large diameter, say 2'4 inches to 3 inches, with a compara- 
tively shallow side and a curled edge, internal strains, due 
to the metal being formed by enormous pressure, may be set 
up in the cap, and when the cap is placed on the glass, the 
action of the screw thread may release some fiber of metal 
that has been resisting a force that will, when released, cause 
the cap to buckle or even jump off the glass. 

In certain lines of the glass industry the glass and metal 
cap are of mutual interest. With this in mind, the writer 
has attempted to present briefly, an engineering conception 
of some phases of the technique of cap making and at the 
same time point out some of the common difficulties and the 
causes underlying them. 





Large Lenses on Exhibition 


The largest lenses so far made from American optical 
glass, 12 inches in diameter and having a combined focal 
length of 12 feet, 8 inches, which were recently completed 
at the Bureau of Standards, were exhibited for public in- 
spection at the Chemical Exposition held at New York in 
September. 


These lenses form what is known as an achromatic com- 
bination. One is of crown glass, the other of flint glass, 
of all 
colors to a focus at the same point, whereas with a single 
lens the focus is different for different colors. They will be 
used by the Bureau of Standards for various kinds of re- 
search in optics and possibly for making astronomical ob- 
servations. 


and the combination is so designed as to bring light 


They will be especially valuable in optical prob- 
lems which require the use of a beam of parallel light. 
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Modern Blown Bottles 


With Some Notes on Defects and Their Remedies 
By C. W. Akerlow* 


A thorough knowledge of glass and its behavior under 
different temperature conditions and batch mixtures is of 
extreme importance to the worker if he is to secure the very 
best results. Many of the troubles that occur when working 
the plastic glass mass could be explained if the worker knew 
something about the nature of the material with which he is 
working. As matters now stand he applies guess work to a 
great extent. Generally troubles and their causes are not 
eradicated. This brings up the question of education of 
the glass worker, but a discussion of this phase of the sub- 
ject cannot be considered in this article. 

The use of automatic machinery in the glass industry has 
been developed in spite of many obstacles. The produc- 
tion resulting from these machines is not as near 100 per cent 
in quality as could be desired. The evident reason for this, 
is the limited knowledge of glass possessed by the men re- 
sponsible for the operation of the machines. Few really un- 
derstand how very sensitive these machines are and under 
what trying conditions they are operated. Another reason for 
the low efficiency obtained may be found in the fact that a 
great many operators are glass blowers of the old school who 
feel that they have been deprived of a considerable portion of 
their income by the introduction of automatic machines. This 
phase of the subject will, however, wear itself out as the older 
men are replaced by a new personnel accustomed to machinery 
and who do not know or feel the prejudices of the old school 
craftsman. 

A really big problem facing many of the present-day plant 
managers is the inspection and selection of the ware as it 
comes from the lehr. The cost of the selected product is in- 
creased because great quantities of ware are thrown away that 
should be packed and on the other hand, some ware is packed 
that should be culled. Considering that the inspection, 
selection and packing is all done by help that often has not 
received any adequate instructions as to what constitutes 
good and bad ware, it is remarkable that the results are as 
good as they are. It is improbable that any other than the 
glass manufacturer would be willing to trust his reputation 


_in the hands of such uninstructed help and feel that he 


could afford to do it. Some standards should be developed 
as to permissible defects. Such standards after having been 
decided upon, should be strictly adhered to. Full instruc- 
tions could then be worked out and given to machine 
operators and packers. It seems that in some such manner 
it should be possible to judge the worth of an operator 
better and also to obtain a better and more uniform product. 

The use of semi-automatic and automatic machinery in the 
glass industry has enabled the manufacturer to increase his 
production and lower the selling price of the ware. Glass- 
ware has thus come to be used for a variety of purposes 
formerly not possible. The earliest attempts to produce 
bottles, jars, and tumblers mechanically can be said to date 
back to about 1886 to Ashton’s patents for glass machinery. 


*Mechanical Engineer. 


Since then the development of this class of machinery has 
been steady, although at times slow. However, there is still 
room for improvements. These should be made along the 
lines of making the machines easier to control. The adjust- 
ments required should be made simpler and less subject 
to chance. The ideal machine of the future will be one 
controlled by thermostatic and electrical devices. This would 
make for more uniform ware and greater production. 

There are two types of automatic bottle machines in use. 
Their differences are in the manner of gathering the glass 
from the working tank. Both types use compressed air for 
blowing the bottle and split molds for the forming of the bot- 
tle. One type of machine uses a vacuum for sucking up the 
molten glass from a revolving tank. The other type receives 
a given quantity of glass through a mechanically operated 
feeder. The feeder is placed above the machine in such 
manner that the gob of glass is deposited in the blank mold. 
Several different kinds of feeding devices are on the market 
and in use. In the present article only the former type of 
machine has been considered. This type of machine is best 
represented by the Owens automatic gathering and blowing 
machine,+ which is very widely used, both in the United 
States and abroad. 

The Owens machine is built with either six, ten or fifteen 
heads. [Each head is a complete unit in itself for the pro- 
duction of ware. Frequently the equipment for each head is 
made double or even triple, so that as many as two or threa 
bottles are made at one time in each head. The capacity of 
the machine varies all the way from 14 bottles per minute for 
large ware, to 215 bottles per minute for small ware. The 
size of ware is almost unlimited, within reason, as bottles 
having a capacity of about one-half of an ounce may be 
produced as well as bottles of a gallon capacity and with 
equal facility, although the speed would be much slower in 
case of gallon bottles than when one-half ounce bottles are 
being made. The vacuum for the suction can be as low as 
from 10 to 12 inches, although it is better to operate with as 
high a vacuum as possible or about 26 to 27 inches. This 
because there is always some leakage in the blank mold and 
the connecting piping. The pressure of the compressed air 
for blowing depends upon several factors, as for instance the 
size and shape of ware to be made. The range of pressures 
usually employed varies from 5 to about 20 pounds per 
square inch. All of the molds are kept cool or at even 
temperature by means of an air blast, the air for which is 
furnished by a fan. 

The entire machine is built upon a base plate resting on 
four wheels which operate on a track. The purpose of this 
arrangement is to enable the operator to move the entire 
machine to and from the revolving tank. On top of the 
base plate are three screw jacks which are used to raise or 
lower the machine in order to bring it to the proper level for 


+An illustration of this machine appeared in THe Grass Inpustry, Vol. 
4, No. 6 (June, 1923), page 104. 
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working the glass in the tank. 
geared up to a motor so that raising or lowering can be 


The jack screws are all 


accomplished by simply pressing a button and moving a con- 
trol lever either to left or the right depending on whether 
the machine is to be raised or lowered. Resting directly 
on top of the screw jacks is a spider, carrying a gear ring 
on its outer circumference, through which the upper struc- 
ture can be given a rotary motion. On top of the spider 
are short columns supporting the heads. Within the spider 
and mounted directly on top of the base plate, and therefore 
stationary, is a vertical drum which carries all the cams 
required for giving the various motions to the mold carrying 
arms, and the operation of the vacuum and compressed air 
valves. Between the columns and on top of the spider are 
bearings into which are journaled the trunnions of the mold 
carriage, which carries the blow mold. The outer support 
of the mold carriage is by means of a roller operating on a 
flat track. This track is depressed for about one-half of its 
circumference thus allowing the carriage to drop down when 
passing by the revolving tank. Each head carries a neck or 
ring mold, plunger, measuring or blank mold, and a cutting- 
off knife. 


separate arms made on the order of a pair of scissors. 


The neck mold and blank mold are supported on 
Both 
The back end of these 
arms are connected through a series of links to a set of 


arms have a common fulcrum pin. 


slides which carry a roller operating in the cam groove. The 
plunger has a reciprocating movement and is actuated by 
in its lower 
position extends through the head and down into the neck 
mold, there is a hole in the head. 


means of a gear sector. As the plunger when 
This hole is covered up 
when the plunger is drawn up, by a slide. If this were not 
the case the compressed air would blow through this open- 
ing instead of entering the blow mold. It requires about one 
and one-third revolutions of the spider for the completion 
of all operations to fully blow a bottle. 

The relative position of the plunger neck mold and blank 
mold are as shown in the diagram. The sequence of opera- 
tions is about as follows: The head is advanced well over 
the revolving tank and is about ready to be depressed so that 
The vacuum 
valve now opens and a quantity of glass is sucked up into 


the blank mold will dip into the molten glass. 


the cavity of the closed blank mold, neck mold and around 
the plunger tip. The glass blank formed will have the gen- 
It should be noted, how- 
ever, that the shape and size of the glass blank will differ 


eral shape as shown in the diagram. 


with different bottles and its size will depend entirely upon 
the amount of glass required for making one bottle. It will 
be noted that the outside and inside of the neck is formed 
by the neck mold. 
tip. 


The corkage is determined by the plunger 
There is usually formed a small cavity inside of the 
glass blank and into this cavity compressed air is later ad- 
mitted for the blowing of the bottle. 

The blank mold having been filled, the head is again 
raised to its original position, the cutting-off knife swings 
forward cutting off any glass that would otherwise string 
out beyond the edge of the revolving tank. The knife is 
held tight against the bottom of the blank mold thus chilling 
the glass slightly at the bottom. The plunger is now with- 
drawn and the slide on top moved forward covering up the 
hole. The knife is dropped down and swung back to its 


original position. At the same time compressed air is ad- 
mitted for a moment in order to compress the glass blank and 
render it more firm. The blank mold now opens and the 
glass blank hangs free, suspended by the neck mold, ready 
for the blow mold which rises up and closes around the blank. 
Compressed air is admitted and the bottle is blown out to 
assume the shape of the inside of the blow mold. The com- 
pressed air valve closes and the neck mold opens allowing 
the bottle to remain in the blow mold. This mold, because 
of the depression of the track, drops down, passing the re- 
volving tank, to an almost vertical position. While in this 
position the mold is brought around to the funnel placed 
above the lehr pan. Just 
prior to the opening of 

the 
drops 


the blow mold, 


knock-out arm 
down and the button on 
the 
presses against the top 
of the bottle. This is 
done in order to allow 


end of this arm 








the blow mold to open 
and yet not allow the 
bottle to drop out before 
the proper position above 
the funnel is reached. 
When this position has 
been reached the knock- 
out 


arm rises and the 





bottle is dropped into the 

funnel. In order to ar- ma 
PLUNGER, 

rest the fall through the 

funnel there is a pair of 

curved blades placed at the bottom of the funnel. At 

the proper moment these blades open up and the bottle 


NECK AND 
MOLDS 


BLANK 


is deposited in+the lehr pan without any undue shock. 
The bottle drops from the blow mold head first so that the 
bottles are carried through the lehr upside down. The 
lehr pans are long rectangular shaped boxes having round 
or oblong holes in them for receiving the bottles. The pans 
are fed step by step under the funnel and then carried into 
the lehr where the ware is annealed. 

The foregoing is a short résumé of the general construc- 
tion and operation of an Owens bottle machine, showing the 
various steps necessary for the making of a complete bottle. 
It remains now to consider the defects that usually occur, 
their causes and what may be done to overcome these defects. 

The production of good ware on the Owens bottle machine 
is a matter almost wholly dependent upon the maintaining 
of an even temperature of the glass and the mold equipment. 
The dip of the blank molds into the glass in the revolving 
tank also plays a very important role. The temperature of 
the glass should never be allowed to vary more than fifty de- 
grees above or below the temperature at which the glass 
seems to work the best. Should there be great variations of 
the glass temperature the cooling air blown on the molds 
must be varied to suit this lower or higher temperature of 
the glass. The working temperature of the glass mass de- 
pends, among other things, on the size of ware being made 
and its shape. The temperature ranges between 2,000 to 
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2,400 degrees with an average temperature of about 2,200 
vegrees. 

As mentioned before, dipping is an important factor. A 
light dip will not produce full blown ware as there is not a 
sufficient amount of glass taken up in the blank mold. This 
may cause light sides or bottom and the lip may be only 
partly filled up. On the other hand a heavy or too deep 
dip is bad as it will usually result in bad cut-off which gives 
defective bottoms and the dragging out of glass from the 
tank. The dip must always be made heavier for large ware 
than small ware. It may be stated as a fact, amply proven 
by experience, that if the machine is set up correctly all 
molds adjusted right and correctly made, it is necessary to 
control only the temperature of the glass and molds, and to 
maintain an even dip. é 

This, however, is often considerably more difficult than 
it appears to be; the close control of the temperature of the 
glass depends a gieat deal upon the construction of the re- 
volving tank heating furnace. 

The lehr pans in which the ware is deposited after leav- 
ing the machine must be heated. It is essential for good re- 
sults that they be at about the right temperature. Should 
the pans be too cold the bottles will show cracks, because 
as the hot glass comes in contact with the cold metal of the 
pan there will be a sudden chilling which invariably re- 
sults in cracked ware. The annealing lehr must be main- 
tained at an even temperature. If the lehr is too hot there 
is danger from melted or out of shape ware. On the other 
hand if the lehr is too cold, the ware will be chilled too 
fast and will not stand handling nor temperature changes 
after it has been put to use. The proper temperature of 
the lehr depends upon the size and shape of the ware. The 
factor that must be taken into consideration here is wall 
thickness. Higher temperature at lehr entrance as well as 
longer time in going through lehr must be allowed for bottles 
with thick walls than with thin walls. This because of 
the fact that glass is an exceedingly poor conductor of heat, 
and for this reason it takes longer to remove all internal 
stresses in thick glass than it does in thin glass of the same 
composition. 

Defects that may be attributed to the blank mold are 
blank cracks, heat marks, cold blank molds, and leaky blank 
molds. Blank cracks are usually caused by improper height 
adjustment of the blank mold. If the blank mold is set so 


_ that there is little or no play between the top of blank mold 


and the underside of the neck mold (see diagram) there 
will appear a strain between the two when the mold is heated 
up. That this is the case may be proven by the fact that a 
blank mold will work satisfactorily until it is heated up 
too much when the expansion of the metal is sufficient to 
cause the glass blank to crack. These blank cracks may 
be seen on the blank when the blank mold opens as short 
cracks starting at the underside of the neck mold usually 
at the point where the two halves come together. The 
remedy for this trouble is to allow the blank mold to cool off, 
or to lower it. If this does not help, a new blank mold must 
be put on, or the blank mold may be reversed. 

When a blank mold has been in use for some time the 
surface coming in contact with the hot glass will be covered 
by a film of black oxide of iron. This condition is known 


as a dirty blank. The heat conductivity of this oxide film 
is different from that of the bright surface of the metal. This 
will cause local overheating of the blank mold, and the glass 
will stick at these hotter spots. The result of this condition 
is known as “heat marks” which are visible on the blank 
when the mold opens as marks of varying length, generally 
more or less curved. The best remedy is to change the blank, 
or to allow it to cool off. The propensity of blank molds to 
begin heat marking varies considerably, all the way from a 
couple of hours to several days. It seems to depend on the 
iron used, the manner of heating the blank before being 
put on the machine, and the cleaning of the blank. Of course 
the temperature of the glass and blank mold always plays an 
important part. By the use of metal that does not readily 
oxidize, for instance nickel and chrome alloyed with the cast 
iron, this tendency to heat marking would no doubt be 
lowered. 

As the blank mold determines the distribution of glass 
in the finished bottle, it is necessary that this mold be heated 
to an even temperature throughout its entire mass. When 
this is not the case the bottles may be of uneven thickness, 
and in extreme cases the ware may be so thin around the 
sides that the glass breaks when deposited in the lehr pan. 
It is easy to remedy this trouble by merely cutting down on 
the cooling air and allowing the mold to heat up. Care must 
be taken to watch this mold as it is otherwise liable to be- 
come overheated. In this case the remedy will be worse 
than the ill it is supposed to cure. The difference in tem- 
perature between the glass mass and the blank mold should 
be about 1,000 to 1,100 degrees. Any great deviation from 
this will result in poor ware. 

Blank molds that do not close properly will not maintain 
the vacuum necessary for sucking up the correct amount of 
glass required for making a complete bottle. There may be 
several causes for blank molds not closing. The most com- 
mon is that the blank mold is not adjusted right or that the 
mold is warped and thus uneven at the point where the two 
halves should meet. Less often the molds do not register 
properly. Or there are some small particles of glass which 
prevent the mold from closing. An inspection will generally 
tell the cause and how it should be remedied. The results 
from this trouble are bottles with large seams and thin walls 
and bottom. Sometimes the compressed air used for com- 
pressing the blank causes the bottom to blow out. This is al- 
ways a sure sign of leaky blank mold. 

It is equally important that the temperature difference 
that exists between the glass and the blank mold be main- 
tained in regard to the blow mold or finishing mold. If the 
blow mold is too cold the glass blank is apt to be cracked 
because of the chilling effect. On the other hand, should 
the blow mold be too hot the glass will have a tendency to 
stick and thus produce cracks in the bottle. The cracks 
due to cold blow molds are small cracks resembling fish- 
scale while those due to hot molds are straight long cracks. 
Often these cracks appear at the seam and between the bot- 
tom and side; in this case the cracks are sometimes known 
as seam shrend, but the cause is the same. It is evident that 
the remedy for these defects is to either cool or heat up the 
blow mold. The temperature of the blow mold should b- 
about the same as that of the blank mold. 
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In case the finishing mold is either too high or too low, 
the bottle will break at the base of the neck. The same 
defect will occur should the blow mold open too early whi'. 
going down the inclined track, but in this case the sides 
of the bottle are apt to be sunk in. It has also been noted 
that neck cracks will develop when one side of the blow 
mold is hotter than the other. All blow molds must be ad- 
justed to same height, leaving a space of about 1/32 of an 
inch between the bottom of the neck mold and the top of 
the blow mold. This determines the height of finished bottle. 

In the first part of this article mention was made of the 
cut-off knife and that by this device the glass was cut off 
to prevent it from stringing out over the edge of the revolving 
tank. The cut-off gives much trouble and is the cause of 
a considerable quantity of poor quality ware. Some of the 
troubles are: Knife set too early, too low, not swinging 
over far enough, glass too hot, dull knife, dull blank mold, 
incorrect dipping. The best policy to follow is to work a 
scheme of elimination as this seems to be about the only thing 
that will get at the root of the trouble. It is generally pos- 
sible to locate the cause of trouble by close observation of 
the action of the knife and the ware produced. 

There is finally one trouble which can not be remedied ex- 


cept in a very limited manner. This defect is known as 


blisters. It is very rarely one sees a bottle or any other 


glass article that does not have some blisters. They are 
caused by air bubbles or perhaps more correctly by gas 
occluded in the glass mass itself. The origin of blisters 
takes place at the time the batch is melted. If sufficient 
heat is applied bubbles rise to the surface and escape, but 
this is not generally the case with the ordinary tank furnace. 
When the glass runs into the revolving tank from the re- 
fining tank it still has a great many of these small bubbles 
in the mass. Small blisters should never be a cause of re- 
jection, but large blisters cause not only thin sides but 
many times a hole through the side. By operating with het 
glass some of these blisters may be avoided, but too hot 
glass always carries with it the danger of heat marking and 
a score of other even more serious defects. For this reason 
one must follow the middle road and work with as hot a 
glass as possible and yet avoid heat marking and too hot 
molds in general. That blisters can be done away with has 
been proven by the addition of arsenic trioxide to the molten 
glass mass. This treatment is not always satisfactory and be- 
sides it raises the cost of the glass. By operating the tank 
furnace at a slightly higher heat much trouble may be 
avoided, but then there is the limitation here that high heat in 
the tank will burn it out more quickly. 





Recuperation and Heat Recovery 
By E. R. Posnack* 


(Concluded from the September number) 


OUTSTANDING FAULTS OF MANY RECUPERATORS 

The two most conspicuous faults of most recuperators 
now in use are these—leakage of air to gas, and insufficient 
heating surface. The former causes short-circuiting of the 
air, combustion in the recuperator, high flue temperatures, 
the danger of explosions, reduced furnace temperatures, and 
impaired efficiency. The latter results in merely a slight, or 
no increase in furnace efficiency, and renders a costly and 
space-consuming recuperator valueless. 

LEAKAGE 

Leakage in a refractory recuperator is primarily due to 
two causes—the cracking of the recuperator walls, and the 
opening up of the joints connecting the tile or blocks com- 
prising the structure. 





A tile of intricate design, with walls of varying thickness, 
containing protruding elements and other irregularities, can- 
not be uniformly heated throughout its entire structure. In 
such cases there are temperature differences throughout the 
entire mass, resulting in distorting internal stresses that are 
the direct cause of the cracking of the walls. It is, therefore, 
a requisite that the tile should be simple in design, and with 
walls of uniform thickness. 

There is still another cause for the cracking of the refrac- 
tories—limitation to expansion. If the sides or ends of the 
recuperator are rigidly encased within the walls of the fur- 
nace, it is evident that the natural expansion due to the 
applied heat will induce stresses that in many cases ordinary 
refractories cannot withstand. 


Hence another essential is 


* Mechanical Engineer, New York. 


that there be freedom for expansion by keeping the sides and 
ends of the recuperator away from the walls of the furnace, 
and by providing some practical means of adjustment. 

Leakage through the joints is the more common of the 
two. The expansion due to heat generally seals the joints 
tighter, but just as soon as there is a cooling of the furnace, 
the resultant contraction causes these joints, if they are 
vertical, to separate. Furthermore, any continued dis- 
turbance due to a mechanical force, such as that created by 
vibrating machinery or a drop-forge, will gradually cause the 
blocks to move and the joints to open, with resultant leak- 
age. The best and most logical way to prevent this is by 
providing the tile with horizontal joints instead of vertical 
ones, so that the weight of the superimposed parts renders 
them leak-proof by making a tight seal. Interlocking joints 
are always desirable, as they break up the air currents, but 
they by no means constitute an absolute preventive against 
leakage, being of use only when the joints of adjacent tile 
are in close contact. The maintenance of equal air and gas 
pressures within the recuperator is helpful, but with open 
joints or crevices, the slightest variation in pressure will 
cause a short-circuit. In the case of horizontal joints, where 
gravity acts as the sealing agent, adjacent blocks are always 
in contact, rendering the interlocking joints effective; and 
the precaution of maintaining equal pressures becomes un- 
necessary. 


HEATING SURFACE 
The matter of insufficient heating surface is one of prime 


importance, as it bears a direct relation to the query, “Does 
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recuperation pay?” If the air is only heated to a moderate 
temperature, then the expense of installing a recuperator can 
hardly be justified. To be of real value it must extract as 
much as possible of the heat in the combustion gases so as to 
preheat the air to temperatures close to those prevailing in 
the working compartments of the furnace. This requires, 
among other things, a large surface of heat transmission be- 
tween the air and the gas. The surface of any recuperator 


can be increased indefinitely, but in many cases this would 


factor in this connection. If the speed is too slow, air and 
gas films adhere to the walls, and due to their insulating 
If the speed is 
the air will not have sufficient time to absorb the 


qualities, prevent the transmission of heat. 
too great, 
heat. Hence a moderate speed of from 6 to 10 feet per 
second for clay recuperators, and somewhat greater for those 
constructed of materials of higher coefficients of heat trans- 
mission, is practicable. 


It should be stressed in this connection that it is urgent 
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result in a large, cumbersome affair; and consequent cost 
considerations often result in a reduction of its size and the 
inevitable decrease in efficiency. That is why many who 
have tried recuperation in the past can see no justification in 
‘its use. 

The most obvious way of having a large surface within a 
small space is to adopt a sinuous or wavy path for one of the 
fluids, preferably the air, so that each air flue can be sur- 
rounded by the heat emitting gases. It stands to reason that 
the more completely the air ducts are enclosed by gas, the 
more thoroughly utilized are the walls comprising these ducts 
and forming the recuperator, and the less unused, space- 
consuming, and costly material is contained within the struc- 
ture. 

OTHER REQUIREMENTS 


It is further necessary that the air be made to course 
through in small, or thin and flat streams, to allow a thor- 
ough penetration of heat; for if each air duct is square or 
round, and of a large cross-sectional area, then only that por- 
tion of the air contiguous to the surface will receive the re- 
quired heat. 

The velocity of the air and gas currents is an important 


LONGITUDINAL SEC 


‘TION OF POSNACK RECUPERATOR 


that the air throughout the recuperator should be of 
stant velocity. 


a con- 
In those designs where the air speed cannot 
be controlled by making provision for the expansion of 
the case 
where there are straight vertical tubular air passages, the air 
in the upper 
greater, does 


the air due to its absorption of heat, as is 


portion of the recuperator, where the speed is 
not have the same chance to absorb the heat 
of the gases as it does in the lower portion. Hence, to obtain 
the required path of contact, the recuperator must be built 
With horizontal 
air and gas passages, however, proper means of baffling will 
direct the currents through flues of such areas as to render 
their respective speeds constant. 

In a design with sinuous flues, 


higher, and thus becomes more expensive. 


too great a speed of the 
air will increase the skin friction and cause a pressure loss. 
But with the speeds mentioned, the air can enter the furnace 
at a pressure. In such a design a blower or induction fan 
can be employed, but this is not a prime requisite, as many 
such recuperative furnaces are operated with natural draft. 

For best operation it is preferable to employ the counter- 
current principle, that is, to allow the hot combustion gases 
to enter at the top of the recuperator, and the cold air at the 
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bottom. This will permit of a gradual heating of the air 
from atmospheric temperatures to the highest attainable just 
as the air is about to enter the combustion chamber. 
Whatever design of recuperator is used, one thing is inevit- 
Wherever 
there is a passageway through which gases of combustion 


able—the accumulation of soot in the gas flues. 
pass, soot is bound to collect. It is, therefore, necessary that 
provision be made for cleaning these gas flues. By setting 
removable plugs in the walls opposite these flues, the opera- 
tion of scraping and cleaning without interfering with the 
working of the furnace is rendered simple. 
A New DesIcn oF RECUPERATOR 

With all these requirements and considerations in view, 
the author has designed a recuperator that has been com- 
furnace builders, and which is shown in 


mended by many 


the accompanying illustrations. It is composed of an ar- 
rangement of standardized units so as to be flexible and 
adaptable to any size of installation. The unit is a hollow 
tile containing a curved passageway beginning and terminat- 
rabbeted. These are 
assembled so as to form two independent sets of flues. 
Through one of these, 


ing in one surface, the joints being 


namely the straight horizontal, the 
products of combustion pass, and through the other set, com- 
posed of a series of sinuous flues, the air required for com- 
bustion courses. The blocks are so arranged as to make 


all the joints horizontal. Baffles are used to provide the air 
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POSNACK RECUPERATOR TILE 


and gas with a sufficient number of passes according to the 
requirements of each installation. 

The arrangement and position of this recuperator in certain 
types of furnaces are clearly shown in the illustrations. 

It will be observed that this design complies with all the 
requirements set forth in the foregoing, as is indicated by 
the following: 

1. The horizontal, gravity-sealed, interlocking joints and 
the staggered arrangement prevent leakage. 

Due to the sinuous air path, the gas flues 


are con- 


tiguous on all sides to the air passages, so that there is a 


continuous flow of heat from gas to air in all directions, 


thus rendering effective a comparatively large surface per 
unit of recuperator volume. Generally the air receives the 
heat from two directions only. 


The baffles 


passes to obtain a thorough absorption and abstraction of 


permit both air and gas to make several 


heat; and they produce uniform velocities by decreasing the 


areas of each succeeding gas pass, and increasing that of 
each succeeding air pass, thus providing for expansion of 
air and contraction of gas. 

4. As most of the material comprising the recuperator per- 
forms the useful function of transmitting heat, there is no 
surplus material to uselessly absorb heat and increase the 


cost of the installation. 


As the sides of the recuperator are free from the walls 
of the furnace, expansion is possible in all directions, in this 
way preventing any undesirable stresses. The interlocking 
joints fit freely enough to permit a horizontal adjustment to 
take care of any expansion or contraction that might take 

¢ 5 

place. 

6. Plugs set in opposite each gas flue enable these flues to 
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POSNACK RECUPELRATOR WITH TWO AIR AND TWO GAS PASSES 











Le inspected and cleaned without interfering with the opera- 
tion of the furnace. 

As the tile is of uniform thickness, cooled on four sides 
by the incoming air, the temperature of the walls is evenly 
distributed and of a low mean value, 
life for the recuperator. 

8. The 


most 


thus insuring a long 


counter-flow principle employed constitutes 


method cf heat transfer. 


the 
efficient 
Other Considerations 
PosITION OF RECUPERATOR 

With regard to the position of the recuperator, for this or 
any other system, it is good practice to place it in a pit 
underneath the furnace, so that it is easily accessible. This 
is especially desirable where eccnomy in floor space is re- 
quired; and in addition, it permits the heated air to follow 
its natural tendency of rising upwards to the combustion 
chamber. Water underground often makes it necessary to 
raise the level of the recuperator pit to that of the working 
floor, in which case it is placed directly 
furnace. 


alongside of the 
In those rare instances where both water under- 
ground and space requirements enter into consideration, the 
recuperator is placed on top of the furnace, necessitating the 
use of a blower to force the air down to the furnace. 

When the recuperator is directly underneath the hearth 
in glass or non-ferrous melting or certain types of steel fur- 
naces, there is the danger of the hearth splitting or cracking 
and a portion of the molten product or slag coming into con- 
tact with the recuperator. This can be prevented by ventilat- 
ing the brick work underneath the hearth with horizontal air 
channels, or providing an air space between the recuperator 
and the bottom of the hearth by means of several horizontal 


angle-bars or other structural parts. The air channels cool 
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the bottom of the hearth, preventing a sag and consequent 
splitting due to the combined effects of temperature and load; 
and any molten metal that should happen to reach the air 
space will immediately solidify due to the reduced tempera- 
tures there; and thus be prevented from reaching the re- 
cuperator. 

Whenever the recuperator is underneath the furnace, it 
is a good point to build an arch over it so as to relieve it 
of any load, and allow it to function solely as a heat trans- 
mitting medium. 

MATERIAL FOR RECUPERATIVE PURPOSES 

In determining the surface and the number of tile required 
for a particular installation, not only must furnace capacity, 
fuel used, temperature, and space requirements be considered, 
but also the nature of the heat transmitting material. Most 
recuperators are made of refractory fire-clay, which has 
heretofore served the purpose, and most probably will con- 
tinue to be used extensively. Metallic recuperators are also 
employed, especially in small installations; but despite their 
increased security against leakage, and the relatively high 
coefficients of heat transmission of metals, they are not suit- 
able for practical purposes. In competition with refractories 
even the most recently developed heat-resisting metals can- 
not overcome the handicaps of exceedingly high cost, the 
tendency to “grow,” and the inability to stand up con- 
tinuously for long periods under high temperatures in an 
oxidizing atmosphere. 

By far the best heat transmitting material for this pur- 
pose is silicon carbide, better known as carborundum. Its 
coefficient of heat transmission is seven to ten times that of 
fire-clay, which results in an appreciable increase in effi- 
ciency. Besides, it is much stronger structurally, so that 
it can withstand the stresses due to expansion and contrac- 
tion—a property which renders it much more adaptable 
to repeated heating and cooling of the furnace than any fire- 
clay material. This will widen the field for the application 
of recuperation to include those intermittently operated fur- 
naces for which fire-clay recuperators are not suitable. 

Due to its high cost, which is generally supposed to be 
from eight to ten times that of fire brick, this material has 
never yet been used for recuperation. However, a number of 
tile of the kind described above have been fabricated of a 
brand of silicon carbide called Silcar. Judging from the 
facility with which the tile was made despite the curved 
passage, and considering the price quoted, it seems that 
silicon-carbide recuperators can be constructed at prices well 
below those generally figured on. When one further takes into 
consideration the fact that the greater rate of heat transmis- 
sion will require fewer tile and that the greater structural 
strength will increase its life and further decrease the danger 
of leakage, it will be found that a silicon-carbide recuperator 
is no more expensive than one made of fire-clay, let alone 
the matter of better economies. 


FIELD FOR RECUPERATION 
The field of application for recuperators is indeed very 
wide, including a variety of furnaces. The principle of the 
continuous preheating of air is applicable, in the glass in- 
dustry, to pot furnaces, day and continuous tanks, and revolv- 
ing pots; in the steel industry, to forge, annealing, heat- 


treating, carburizing, sheet and pair furnaces, etc.; in the 
enameling industry, to enamel melting and burning fur- 
naces; in the non-ferrous industries, to brass and aluminum 
melting, and copper and brass heat-treating furnaces; in 
short, wherever heat is applied in temperatures above 1,200 


deg. F., with very few exceptions. The adoption of re- 
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SECTION OF POSNACK RECUPERATOR 


























fractories allowing greater rates of heat transfer than fire- 
clay will undoubtedly widen the field to include lower 
temperature furnaces. 
CONCLUSION 

Recuperators in operation for the past twenty years have 
demonstrated that the efficient preheating of air will effect 
savings of from 10 per cent to 50 per cent, and more, of the 
fuel used in non-recuperative installations. With these 
actually demonstrated savings, with the comparatively small 
outlay required, and with new and improved designs, it is 
inconceivable that this means of fuel conservation should 
continue to be sidetracked in the future. That the elements 
of chance and speculation characteristic of an untried propo- 
sition do not enter into consideration here is proven by the 
thousands of recuperators in operation throughout Europe. 
It is, therefore, logical to conclude that even the conservative 
American manufacturer, with an eye on our rising fuel costs, 
will allow efficient methods of recuperation to supplant those 
older methods that recklessly waste fuel and literally “burn 
the dollar” in the stacks of our industrial furnaces. 
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The Testing of Glass for Practical Use’ 


By Dr. Friedrich Spaetey 


(Continued from the September issue) 


As has been stated previously, the majority of the formule 
and values used in these calculations, were proposed by 
Winkelmann and Schott and were taken from ‘“‘Hovestadt’s 
Jena Glass.” 


and American investigators, the accuracy of many of these 


After later researches especially by English 
factors has become doubtful. This applies especially to the 
factors for the calculation of the density and the coefficient 
of expansion. In the foregoing tables the corrected figures 
due to German scientists, especially Mayer and Havas' have 
been given. For the calculation of the density the values 
obtained by Englishmen and Americans have been quoted. 

The values calculated from the chemical analysis are not 
claimed to be absolutely correct. Their accuracy is uncer- 
tain; the deviation from the true value may be from one to 
eight per cent. The inaccuracy is greatest for glasses of ex- 
treme composition, for instance glasses which contain one 
component in very large quantity so that the other constit- 
uenis occur only in small amounts. 

The following table gives an indication of the accuracy in 
the calculation of the physical properties from the analysis: 


Percentage of Error 


MP Pee ype ree ee 1-4 
TOONS, | ona cknic ceo ncesdceceeeeweln 6.4 (average) 
SI ida c's ccd os ane noon wae’ 8 


Cement Gb Bieety 265. cc ci acesesccss 2-4 


NE NE oleae s4k ned be hiveaie he ashes 1 

OR eee eee oe 0-4 
Coetnctent Of Expansion ... 0.06. 6scccscces 0-4 
PRE PEIN ~ 0 5'kc siete cea ivnescesege 1-4 


In glasses of unusual composition and in lead glasses the 
values 
All physical constants 


calculated values are rather uncertain. These are 
computed for room temperature. 
change with the temperature. If the proper data are given, 
changes at higher temperatures can be calculated to some 
extent. The calculation of properties above 350 deg. C. 
however iss impossible, since at higher temperatures there 
occur points at which 


the glass changes its properties 


abruptly. Furthermore the condition of stress existing in 
The coefficient of 
expansion, the density, the tensile strength and the coefficient 
of elasticity are especially influenced by conditions of stress. 
The coefficient of expansion is greater, the three other values 


glass has an influence on its properties. 


are smaller in glasses which have internal stresses. 

Naturally all defects in glass such as stones, seeds, waves 
and cords, and any lack of homogeneity affects the physical 
properties in an unfavorable way, and in such faulty glass 
the calculated and determined values cannot show good agree- 
ment. 

It should be emphasized that the calculation of the prop- 
erties of glass from the chemical composition is only done 
from necessity. It is always more accurate to determine the 
properties experimentally. Very often however it is im- 
possible to make difficult physical measurements in small 

*From Glastechnische Berichte, published by the German Society of Glavs 


Technology. Translated by J. B. Krak, Technical Editor of Tue Gtass 
INDUSTRY. 


tDirector of Research, Osram Works, Berlin. 
1 Sprechsaal, 1911, No. 13. 


laboratories, and then the methods of calculation are service- 
«ble. They are especially valuable when a knowledge of the 
physical properties of a glass is required, before the glass is 
actually produced. The properties can be approximately 
calculated from the batch composition or, if the prop- 
erties of the glass are fixed, the corresponding batch com- 
position can be computed so as to produce the desired 
glass. The methods of calculation are also valuable when 
different glasses are to be compared with one another. Espe- 
cially when the glasses studied for comparison belong to the 
some type the results are very satisfactory. Comparison 
of glasses belonging to different types, such as lead glasses 


und alkali silicate glasses should only be made with caution. 


THE MEANING OF THE VALUES CALCULATED FROM 
THE ANALYSIS AND THEIR PRACTICAL APPLICATION 
IN THE GLass INDUSTRY 

With a few examples will be shown what practical use can 
be made from the above calculations. The coefficient of ex- 
pansion plays a very important part in the glass industry. If 
two glasses must be joined together or if a metal must be 
fused into glass, the difference in the coefficient of expansion 
of the two glasses, or of glass and metal, must not be too 
great, otherwise the two glasses, or the metal and glass will 
The 


calculation of the coefficient of expansion gives an indication 


not remain together. Sooner or later cracks will occur. 
in regard to this question even before a test is made. A 
glass which has a high specific heat will remain warm longer 
and will cool slower than one having a lower specific heat. 
The degree of heat conductivity has the opposite effect. From 
the calculation of the absolute hardness, it can be concluded 
if a glass can be polished well. 

For glasses which are to be exposed to rapid heating and 
cooling, a knowledge of the coefficient of thermal resistance 
is of importance. This value depends in the first place on 
the coefficient of expansion, that is to say: The lower the 
coefficient of expansion the greater the thermal resistance. 
In the formula for the calculation of the coefficient of thermal 
resistance four other factors occur, but it is impossible to 
keep these arbitrarily high or low in the way that is pos- 
sible—to a certain extent at least—with regard to the co- 
efficient of expansion. 





It is possible to increase or diminish 
the coefficient of thermal resistance by increasing or lower- 
ing the coefficient of expansion, which in turn can be effected 
by changes in the batch. The term coefficient of thermal 
resistance, introduced by Winkelmann and Schott, expresses 
the resistance of glass against the effects of sudden changes 
in temperature. The higher the value of F is found to be, 
the better the quality of the glass from the standpoint of 
heat resistance. 

As has been stated before, the direct measurement of the 
physical properties of glass is to be preferred to their cal- 
culation from the analysis. Only a combination of the 
chemical and physical examination constitutes an exhaustive 
study of a glass. The following are some simple methods 
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of examination which can be carried out in any factory 
laboratory : 
Speciric Gravity. The determination of the specific 


gravity is done most conveniently by the picnometer method. 


Weight of the picnometer jilled with distilled water....P 

Weight of the picnometer containing distilled water and 
ee Keer NN 8a oh cada ice nancase seenew oasis 

ee ae OS I, oo oi nd ses teeta twas ae ebsarnee’s m 


The quantity of water replaced by the glass is calculated 
from the formula: 
w= P+m-— FP” 
and the specific gravity from the formula: 
m 
S=— 
Ww 

It is advisable to use the glass in pieces of such size that 
they just pass through the neck of the picnometer. After 
about ten grams of glass and the distilled water have been 
transferred to the picnometer, the latter should be heated in a 
water bath to remove any air bubbles adhering to the pieces 
of glass. The picnometer should be allowed to cool before 
it is closed and weighed. For technically good glasses water 
can safely be used as a filling liquid for the picnometer, 
since the error caused by the solution of glass in water is 
very slight. For accurate determinations, or if the glass is 
attacked by hot water, a liquid should be chosen which does 
not dissolve glass, for instance acetone. 

CoEFFICIENT OF EXPANSION. Its determination can be 
made in various ways. The following method is very simple: 
In an electrically heated horizontal tube furnace there are 
two openings. One serves for the passage of the thermometer, 
through the other passes a long thin tube of a metal having 
a known coefficient of expansion, for instance platinum. 
This tube is closed at one end. The other end is open and is 
cut at an angle. The tube is transferred to the oven, with 
only a small part sticking out. The closed end is held in 
place by a screw. In the tube a thin thread of the glass to be 
examined is placed. Through a microscope the ends of the 
metallic tube and the glass thread are observed. The micro- 
scope carries an ocular with a micrometer division. After 
heating the tube and the sample to a definite temperature the 
increase in length of both is read on the micrometer scale. 
Since the coefficient of expansion of the metal is known, the 
coefficient of expansion of the glass can be calculated from 
the increase of length. This method has a few inaccuracies, 
caused by the fact that for instance the two ends of the 
oven do not have the same temperature as the middle part. 
The glass and metal outside the furnace are not heated to the 
same temperature as the enclosed parts. For the purpose of 
comparison however, this method gives satisfactory results. 
The method of Holborn and Day is based on a similar prin- 
ciple. A glass rod, located in an oven, bears a mark at each 
end. The movements of these marks are measured by means 
of microscopes. The expansion can also be transferred to a 
lever carrying a mirror. From the change of position of 
the mirror the expansion can be computed. For the exact 
measurement, the apparatus built by Goerz is especially 
adapted. A rod of the glass to be examined, from 7% to 
10 centimeters in length, and having a small depression at 
each end, is held between two quartz points. The rod is 


transferred to an oil batch which can be heated to various 
temperatures by means of electricity. The expanding glass 
rod transfers its increase in length to the quartz points which 
in turn change the position of two parallel glass prisms, 
which reflect a ray of light issuing from a telescope to a 
graduated scale inside the telescope. From this the coefficient 
of expansion can be calculated. 

THE COEFFICIENT OF LINEAR EXPANSION of glass can be 
determined by methods similar to those mentioned above, 
which depend partly on the same principles but vary in 
details. According to Kohlrausch the cubical expansion of 
glass can be determined by weighing a small bulb of glass to 
be examined first empty, then filled with mercury at room 
temperature and subsequently at definite temperatures while 
filled with mercury. This gives the ccefficient of cubical ex- 
pansion which figure divided by three gives the coefficient 
of linear expansion. 


CORRECTION 
Due to a proofreader’s error the item “a = Coefticient of 
elasticity” under the heading, Coefficient of Thermal Resist- 
ance, which appeared in the first part of this article on page 
173 of the September issue should be corrected to read, 
“a — Coefficient of linear expansion.” 


(To be continued) 





Enormous Waste of Manganese Ore Deplored 


Wasteful methods in the washing of manganese ores, pro- 
duced in the Kutais district in the Caucasus, are depriving 
the world of enormous supplies of this material, according 
to a statement made August 17, to the Institute of Politics, 
meeting at Williams College, Williamstown, Mass., by C. E. 
Julihn, representing the Department of the Interior. Such 
waste is of international interest, Mr. Julihn emphasized, be- 
cause of the relatively small reserves of high-grade manganese 
known to exist and the importance of such ores. 

A study of the preparation of the Kutais ores, made by 
J. W. Furness, associate mining engineer of the Bureau of 
Mines, develops the fact that the tremendous wastes now 
occurring are due to the desire to meet an unreasonable and 
unnecessary trade requirement calling for manganese of 52 
per cent grade. An annual production of approximately a 
million tons of ore containing 52 per cent manganese is made 
from the Kutais deposits by washing ore which averages 47 
per cent of the original manganese. This means in effect that, 
in order to make an improvement of 5 per cent in grade, about 
one-half the manganese mined is lost in washing. 

The Bureau of Mines investigation developed that about 
20 per cent of the production from these deposits is marketed 
in the United States, 40 per cent in Great Britain, and the 
remainder in France, Germany, and Italy. To these countries 
the conservation of high-grade manganese is especially im- 
portant. 

It was pointed out by Mr. Julihn that there are no es- 
tablished international agencies authorized to consider such 
unwarranted wastes of the world’s precious natural resources. 
The consumers, he declared, are most concerned with obtain- 
ing the highest possible grade of material without thought 
or responsibility as to the future of world industry. It is 
hoped that calling attention to these serious manganese 
losses may lead to some means of remedying the situation and 
thereby establish a precedent for the correction of other 


unsound international trade practices—IJnd. & Eng. Chem., 
Sept. 1923. 





Mold Paste in Common Use 


RON 408 250 5 5 ash ade ea eee 1 gal. 
i a: 1 Ib. 
POR ree ey ROT Bee eee me 5 oz. 


Mix and boil. 
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Readers of THE GLASS INDUSTRY in the United States and elsewhere 
are requested to favor the Editor with any information available from time 
to time concerning developments in their own or other fields which would 
be of general interest to the industry. Authoritative facts about new glass 
manufacturing projects, re-organizations, new factory construction, new pro 
cesses and ejuipment, taw materials, manufacturing and market conditions, 
personal items, and other appropriate subjects would be welcomed. 

Those experienced in the practical, technical or executive activities of 
glass manufacturing who are qualified and willing to lend their aid to the 
upbuilding and progress of the industry by giving from their store of knowl- 
edge to others, are invited to submit for publication articles on any subjects 
relating to glass which would be of interest and value to our readers. The 
authors of accepted articles of this kind will be compensated at regular rates. 











Training of Glass Makers 


It is worth while to consider how the glass industry has 
developed throughout the ages from a primitive craft, carried 
on with the crudest of tools, to a highly specialized industry 
depending for its success on numerous other industries and 
several of the branches of science. 

In order to have a container, able to withstand both the 
excessive heat of the modern recuperative furnace and the 
corrosive action of molten glass at high temperature, the glass 
manufacturer has to depend on the ceramic engineer, who has 
developed refractories of a high order. For the production 
of high temperatures he has to turn to the expert furnace 
builder and to the gas engineer who have furnished for his 
use the recuperative furnaces and the gas producer. If he 
has access to natural gas, he owes his good fortune to the 
geologist and the driller. The blow pipe of only a few years 
ago has become, in the hands of the machinist and the ex- 
pert mechanic of today, one of the most ingenious pieces of 
workmanship ever conceived by man. The physicist is 
called upon to control furnace temperatures with pyrometers 
having an astonishing accuracy, considering the conditions 
under which they are used and the excessive wear and tear 
on their delicate mechanism. The chemist must control 
the raw materials and the finished product. It is the task 
of the geologist to locate deposits of sand and limestone of 
such purity as to make them fit for use in the glass furnace. 
From the manufacturing ghemist and the metallurgist the 
glass maker requires pute chemicals and highly refined 
metallic oxides entering into the composition of glass. In 
every division of the modern glass industry there is a demand 
for the services of experts. 

Progress in the glass industry depends on advances made 
in those industries and sciences which form the very bases of 
present day glass technology. However, as long as some 
parts of the foundations of the industry are weak, the super- 
structure cannot be expected to be sturdy and well balanced. 
It is highly desirable that every fundamental industry and 
science be developed in step with every other. It cannot be 
denied that at the present time some branches have far out- 
stripped others. 

The time when ene man could understand glass making 
in every detail, and could direct every department of a glass 
factory is well within the memory of the present generation. 
But assuredly that day is past, never to return. The suc- 
cessful executive of today and of the future must have at 
least an understanding of the underlying industries and 
sciences on which modern glasshouse practice is based. If, 
in addition he is an expert in one of them, the knowledge 
will be extremely valuable to him. 

It is difficult to choose which line of study will give the 
best foundation to those who desire to enter the industry 
with the determination to rise above mediocre positions. On 
account of the important part played by machinery in present 
day glass making, it would appear that mechanical enginecr- 
ing would be an ideal preliminary training, provided a 
goodly amount of physics and chemistry, as related to the 
glass industry, has been included in the curriculum. 

With regard to the training of future executives and glass 
technologists, the United States is not as fortunate as Great 
Britain and Germany which countries have established 
special schools, devoted to the training of glass makers. 
Considering the educational advantages offered in this coun- 
try, and the realization on the part of its youth of the value 
of expert training, it is surprising that no adequately equipped 
department of glass technology has been organized at in- 
stitutions of learning, which, through their location in the 
heart of glass making districts, are in constant touch with 
the industry and its leading men. There cannot be any 
doubt but that graduates of such an institution would find 
ready employment in the industry, especially if students 
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have combined practical work in glass factories with their 
theoretical and technologic studies. 

Efficiency has become the battle cry of modern industry 
and justly too. But as charity should begin at home, even 
so efficiency should begin with the board of directors and 
work downward. Where a mistake of a minor employee may 
cost a concern hundreds of dollars, a similar error in judg- 
ment on the part of those in high positions may cause a loss 
running into tens of thousands. Industry in general would 
progress faster if there were fewer financiers and lawyers 
and more trained engineers among the leading forces. The 
glass industry has suffered less from this state of affairs than 
many others, but the time when knowledge of glass manufac- 
turing could be obtained in the school of experience is rapidly 
passing. 








Technical Consultation Service 


THE GLASS INDUSTRY invites its readers to refer to this depart- 
ment any problems with which they may be confronted pertaining to 
raw materials, glass technology, laboratory and factory practice. While 
making no pretensions to the possession of unbounded knowledge or 
infallibility THE GLASS INDUSTRY is ready to assist its readers to 
the best of its ability in solving their problems. Readers who can 
offer better suggestions are invited to submit them. 

Questions should be submitted in writing and will be answered by 
mail as promptly as possible, The sources of all inquiries will be 
held in strict confidence. 




















Question 53. Analysis of Glass Sand. (From India.) With 
reference to your editorial on the Analysis of Glass Sand on 
page 104 of the June, 1923, issue (Vol. 4, No. 6), at the end 
of which a table of chemical analyses of glass sand is given, 
I am interested to know how the silica in each of these cases 
was estimated as, with the exception of two samples, all 
contain something more than 99 per cent SiO.. 

Answer. Only the first two analyses of glass sand were 
made by the writer, during his connection with the Geological 
Survey of West Virginia. The others have been taken from 
reports issued by the Geological Surveys of the states in 
which the sand deposits are located. The methods used by 
the chemists of these institutions are not known. 

It was found that it is extremely difficult to obtain accurate 
results, when a sample of sand is fused with sodium carbonate 
and the silica separated by repeated evaporation with hydro- 
chloric acid. For this reason it has appeared advisable to 
estimate carefully the small amounts of iron oxide, alumina, 
calcium oxide, magnesia and loss on ignition, and to deduct 
the sum from 100, which gives the amount of silica by differ- 
ence. 

It is realized, of course, that this method is open to criticism 
but it is believed to be well adapted for all practical purposes. 


—j. B. K. 








Workability of Various Glasses 


Experimental work is being done at the Bureau of Stand- 
ards, the ultimate aim of which is to establish a quantitative 
‘relation between the workability and chemical composition of 
various types of commercial glass. 

The method of measuring the workability of such glasses 
at temperatures ranging from molding to firing temperatures 
is essentially the same as that used by Dr. E. W. Washburn 
and his co-workers and as described by him in the Journal 
of the Franklin Institute, of June, 1922. 

The workability of glass, a term used instead of fluidity, 
decreases at widely different rates among various glasses as 
they are gradually cooled from firing to molding tempera- 
tures. Some pass from the fluid to the rigid state very sud- 
denly as compared to others. For this reason, the term 
“working range” can be introduced and a glass whose fluidity 
or workability decreases comparatively slowly as it is cooled 
is said to have a long working range. 

Aside from knowing the magnitude, in degrees Centigrade 
or Fahrenheit, of this working range, it is also important to 
know the rate of change in workability as lower temperatures 
of the molten glass are reached. A particular glass may 
change more with respect to its workability on cooling from 
1000°C. to 975°C. than it changes from 1150° to 1000°C., or it 
may not, depending upon its composition. 


As a basis to compare that property of various glasses which 
is termed workability, it is necessary to establish in each case 
a relation between temperature and the magnitude of a force 
required to produce a given deformation. For example, a 
force of one kilogram is required to cause a fire clay rod 
inserted in the molten glass to revolve with a speed of five 
revolutions per mintitte, and such measurements made over 
the whole temperature range can be plotted graphically to 
give a picture of how easily or with what difficulty the glass 
may be worked at any temperature from fineing down to a 
condition of rigidity. 

Such curves having then been obtained, showing the rate of 
change in workability with respect to temperature change, 
one can determine whether or not a glass will set slowly or 
rapidly during molding, whether or not it must be held at a 
high temperature or at a relatively low temperature for fineing 
and will also give us the relative molding temperature of dif- 
ferent glasses. 

Speed of melting, speed of molding and fuel required for 
melting are items concerned with production cost. The speed 
of production is dependent upon the speed of the molding 
machine, which in turn is dependent in part upon the wall 
thickness of the glass article and also in part upon the fluidity 
of the glass. 

When this rate of change of workability of various glasses 
has been determined and the extent to which this rate varies 
at the lower or working temperature is known, the final 
results should be of general scientific interest and essential to 
the manufacturers. 


oo 





Bottle Machine an English Invention? 


At tne June meeting of the Society of Glass Technology held 
at Leeds, England, and reported in The Pottery Gazette and Glass 
Trade Review, of August 1, 1923, Mr. S. English, M.Sc., pre- 
sented a paper in which he sought to make clear that the birth 
of bottle-making machinery occurred on the British side of the 
Atlantic, and that it was only after the possibility of making 
narrow-meuthed bottles satisfactorily by machines had been 
proved iti England that such bottle-making machinery was intro- 
duced into America. Mr. English stated that the first machine 
to make narrow-mouthed bottles was designed and built by Mr. 
H. M. Ashley, at Ferrybridge, Yorkshire, and it came to be 
developed in the following way: About 1866, the postmaster 
at Ferrybridge, Josiali Arnall, who, naturally, had to go to the 
bottle works that were situated within his district, and was, 
therefore, able to see the way in which bottles were gathered, 
marvered and blown, conceived an idea which he thought, if de- 
veloped, would enable bottles to be blown by machinery. He 
submitted his idea to a prominent South Yorkshire bottle manu- 
facturer, Mr. Edgar Breffitt, but apparently it was too crude or 
too revolutionary to be convincing. Nearly twenty years later, 
Mr. H. M. Ashley, the manager of an iron foundry in Ferry- 
bridge, went to live with Arnall, and there could be no doubt that 
Arnall discussed with Ashley his ideas concerning the possibility 
of blowing bottles by mechanical means. As a result of such 
discussion, Ashley built an experimental machine, in which 
molten glass was poured into an inverted mold, which was fitted 
with a plug to form the inside of the neck of the bottle, and with 
a sliding plunger, fitting loosely into the body of the mold from 
its open end. When a charge of glass had been dropped into 
the mold, the sliding plunger was brought down on top of it, 
thus pressing it reund about the neck-forming plug. Compressed 
air was then admitted through the plug, blowing out the bottle, 
and at the same time raising the sliding plunger to the desired 
extent. Such an arrangement was very simple, and was naturally 
unsuccessful, but it had sufficient good points to cause Ashley 
to try to develop it into a useful machine. The first step in the 
improvement of the criginal machine appeared to have been an 
appreciation of the fact that, instead of one mold, three distinct 
molds were necessary, one for forming the neck of the bottle, a 
second for giving a preliminary form to the main body of the 
glass, and a third for shaping the finished bottle. The functions 
of these three molds corresponded with the distinct steps in the 
making of a bottle by hand, but the order in which the parts 
of the bottle were made was reversed, the neck being made first 
instead of last. This provision of a ring mold, parison mold, 
and blow mold was the foundation on which all Ashley’s ex- 
perimental machines were built, and it had been incorporated in 
every successful machine since. 
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Recent Patents 


NEW INVENTIONS DESIGNED TO IMPROVE GLASS AND THE MEANS OF PRODUCING IT 
Copies of United States Patent Specifications may be obtained from the Commissioner of Patents, Washington, D. C. Price 10c each 














Machine for the Manufacture of Glass Articles. U. S. 
1,461,271. July 10, 1923. Robert F. Hall, Mosely, near Bir- 
mingham, England. 

This invention relates to 
the rotary type of ma- 
chines in which the molten 
glass, from which articles 
are to be formed, is drawn 
by means of suction into a 
parison or other mold; 
and has for one of its 
principal objects to pro- 
vide improved means for 
carrying, raising and low- 
ering the finishing molds Poe 
and associated parts. ; + 
Among the inventor’s —Ps! 
claims is a finishing mold ¢ 
mechanism comprising a supporting member, a swinging mold 
carrying frame pivotally supported between its ends on the 
supporting member, a finishing mold on the swinging frame 
member, at one side of the pivot, and means connected to the 
frame member at the other side of the pivot for swinging the 
frame member. 








Glass-Drawing Apparatus. U. S. 1,461,603. July 10, 1923. 
Charles Donaldson, Augusta, Kan., and Charles Day, Okmul- 
gee, Okla. 

An object of the invention is to provide, in connection with 
an improved form of fur- 
nace, a novelly constructed 
pot supporting truck mov- 
able with relation to the 
furnace and supporting a 
pair of pots which may be 
readily adjusted so that 
when one is in draining 
position, the other may be 
in drawing position, and 
vice versa; and to so construct the apparatus that when it 
becomes necessary to change the pots, this operation may be 
performed at a point where the heat from the furnace will 
not interfere therewith. Another object of the invention is to 
adapt the trucks to support the pots, while draining, in a 
vertically disposed position so that during this operation there 
will not be formed the usual tears or knobs of glass as in 
the ordinary method of draining. 








Glass Cutting Machine. U. S. 
Howard B. Davis, Millville, N. J. 

This machine is designed for cutting glass tubes internally 
for the purpose of dividing 
them into rings or circular 
sections simply, conveni- 
ently, rapidly and efficiently. 
The lever when pressed 
down against the action of 
the weight depresses the 
link which acts through the 
rod to press the cutter 
against the tube as it is 
rolled on its bed. The cutting operation having been effected, 
the lever is released, the link is elevated automatically by the 
action of the weight, and the rod with the cutter thereon is 
elevated by the link, thus disengaging the tube. 


1,462,030. July 17, 1923. 


























Glassworking Mold. U. S. 1,462,362. July 17, 1923. Clyde 
C. Bohnen, Chicago, Ill, assignor to General Electric Co., 
New York. 

The invention comprises a mold adapted for use in lathe 


type machines for blowing bulbs from rotating glass tubing 
and having a cavity which is substantially one-half of a surface 
of revolution corresponding to the shape of the bulb to be 
produced, said cavity extending out more on one side than on 
the opposite side of a longitudinal axis determined by the 
mounting for said mold, and arranged to coincide with the 
axis of rotation of said glass tubing. 

Glass-Mold Burnishing Process and Apparatus. U. S. 
1,460,836. July 3, 1923. Samuel F. Arbuckle of Detroit, Mich., 








assignor to Monogram Lens Corporation, of New York, 
i. oe 

By the present inven- 
tion the inventor claims Pejssadsswsssvssssesssscsssesssvezttaseiyy 
a method and means for \C} SEISSSISSIETESSSSSSSESSes 522222 oes: 
readily and accurately 
manufacturing and sub- eee nT 
sequently accurately re- ©) Q HELE n= 


conditioning and main- 
taining a glass mold by 
providing an accurate 
master cutting tool and a similarly accurate mold burnishing 
tool of a configuration corresponding to the ribs, prisms or 
lenses to be produced in the glass which are the reverse 
replica of the matrix of the mold and so treating the mold 
blank by first cutting the ribs or grooves therein with the 
cutting tool and thereupon producing an accurate surface 
contour and subsequently reconditioning and accurately main- 
taining the configuration of the mold by a special master 
burnishing tool which likewise accurately conforms in con- 
figuration to the exact contour desired to be produced in 
glass. 


Poe a hoe 





Process of and Apparatus for Forming Glass. U. S. 
1,465,347. Aug. 21, 1923. Robert M. Corl, of Maumee, Ohio, 
assignor, by Mesne Assignments, to Erie Glass Company, 
of Toledo, O. 


“ This invention re- 
lates particularly to 
the manufacture of 





sheet glass and broad- 
ly contemplates the 
(1) procuring a mass 
of glass from a source 
of supply; (2) the 
lowering of the tem- 
perature of the glass 
with respect to its temperature at the source of supply and 
then raising the temperature of the glass at the forming zone 
a predetermined extent to obtain correct forming conditions; 
(3) the shaping and partial cooling of a mass of glass from 
its molten state, and subsequently, while still heated, raising 
the temperature to permit a drawing or flowing of the glass 
in predetermined shape from the mass; (4) the forming of an 
ingot from molten glass, and subsequently, while still heated, 
raising the temperature to permit a drawing or flowing of 
the glass in predetermined shape from the ingot; and (5) 
the provision of apparatus suitable for carrying out the process. 




















Glass Melting Tank. U. S. 1,462,993. July 24, 1923. Harry 
G. Willetts, Crafton, Pa., assignor to the Willetts Co., Pitts- 
burgh, Pa. 

A glass-melting tank composed of a horizontal layer of 
refractory bricks assembled to form an upper horizontal sur- 
face preferably in one plane. Upon the said surface and at 
the edges thereof, other refractory bricks are arranged so 
as to form with the said surface a glass-containing tank. The 
outer faces of the bricks are provided with projections or 
corrugations which materially increase the radiating area of 
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the lateral exterior surface of the tank and materially reduce 
the temperature of the inner surfaces of the bricks, thereby 
prolonging the life of the bricks and reducing the transference 
of portions of the bricks to the molten glass. 

Gathering and Delivering Apparatus for Molten Glass. 
U. S. 1,465,886. Aug. 21, 1923. Allen Charles Wilcox, of 
Bridgeport, Ohio. 

The inventor claims in an apparatus for gathering and deliv- 
ering molten glass, 
a main tank, an 
auxiliary tank, a 
rotatable gathering 
disk having a por- 
tion extending into 
said main tank be- 
low the normal 
level of the molten 
glass, means for 
rotating the disk, 
an inclined trough 
having its lower end positioned to deliver to the auxiliary tank 
and its upper end positioned to effect removal of the glass 
gathered on the disk into the trough for conveyance to the 
auxiliary tank, means for heating the interior of the auxiliary 
tank, an extension on the auxiliary tank above and parallel 
to the trough whereby the hot gas from the auxiliary tank 
will pass over and heat the glass being conveyed by the 
trough, and means for delivering glass from the auxiliary 
tank to a glass working apparatus. 














Method and Machine for Constructing Embossed Glass 
Plate. U. S. 1,465,507. Aug. 21, 1923. Harry F. Anderson, 
of Marion, Ind. 

The object of the invention is to provide a simple and 
effective method and 
apparatus for forming 
an embossed sheet of 
glass whereby _ the 
soft glass stock can 
be formed into a sheet 
upon a pallet resting 
directly upon the 
working face of a die 
and the pallet then 
withdrawn from be- 
neath the glass to 
allow the glass sheet to settle upon the die without cooling 
beyond a workable degree and a hood then immediately put 
in place and air under pressure admitted to the hood to cause 
the workable glass to be molded into the desired shape by 
the die. 














Mold. U. S. 1,466,640. Aug. 28, 1923. Thomas Coleman, 
Jr., of Clarksburg, W. Va., assignor to Hazel-Atlas Glass 
Company, of Wheeling, W. Va. 

The object of this invention is 
to provide a mold and the elements 
associated therewith so constructed 
that the portions thereof subjected 
to the heat of the molten glass will 
not become oxidized. 

The invention consists of a glass 
mold and a _ plunger associated 
therewith, the portion of the mold 
and plunger exposed to the molten 
glass being formed of a non- 
oxidizable metal, the portion of the 
mold and plunger not exposed to 
the molten glass being formed of a 
baser metal, the two metals being 
weld united. 











Machine for Cutting Spectacle Lenses. U. S. 1,465,366. 
Aug. 21, 1923. Robert Schumann, of Dusseldorf, Germany. 
The invention relates to a machine for cutting spectacle 
glasses, in which the shape of the said glass is obtained by 
a rocking movement of the glass cutter, the glass cutter being 
radtally moved during the rotation of the glass, by means 


of a crank which revolves at one-half of the angular velocity 
of the glass. 

Apparatus for Operating on Molten Glass. U. S. 1,466,367. 
Aug. 28, 1923. Edward H. Lorenz, of West Hartford, Conn., 
assignor to Hartford-Fairmont Co. of Canajoharie, N. Y. 

This inventor claims among 
other features a combination with 
a glass delivering apparatus 
adapted to deliver charges of 
molten glass to the molds of a 
shaping machine, of means for 
stopping the delivery of glass to 
the molds, a piston’ and cylinder 
for moving said means to stopping 
position, a clutch to connect the 
shaping machine with a_ source 
of power, a valve actuated by 
movement of the clutch to con- 
trol the application of pressure to 
the cylinder, and means actuated 
by the abnormal operation of the 
shaping machine for moving the 
clutch to non-driving position. 











Method and Apparatus for Drawing and Flattening Sheet 
Glass. U. S. 1,466,460. Aug. 28, 1923. James Whittemore, 
of Detroit, Mich., assignor to the Libbey-Owens Sheet Glass 
Company, of Toledo, O. 

This invention re- Ps 
lates to apparatus for 
stretching drawn sheet 
glass, laterally to flat- 
ten the same and im- 
prove the quality. It 
includes a mechanism 
for intermittently 
grasping the opposite 
edges of the sheet and 
pulling the same forwardly and outwardly to impart a lateral 
tension and stretching action to the sheet. While the sheet 
might be so stretched at any point where it remains in a semi- 
plastic and workable condition, the stretchers are here applied 
to the reheated sheet after being bent into the horizontal 
plane, and before the sheet enters the drawing mechanism. 
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Manufacture of Artificial Pearls. U. S. 1,466,575. Aug. 
28, 1923. Louis Bonnet, of Perpignan, France, a: 

Jean Paisseau, of Paris, France. 

A process of manufacture of artificial pearls by means 
of a revoluble metal axle whereupon are disposed drops of 
glass or enamel, the application of a refractory and readily 
disaggregated coating upon the said revoluble axle before 
the said drops of glass or enamel are disposed thereon, the 
said layer being composed of equal parts of alumina and 
kaolin mixed with a small quantity of water. 





ssignor to 


Glass Rolling and Pressing Machine. U. S. 1,466,621. Aug. 
28, 1923. Raymond F. Hancock, of Marion, Ind., assignor 
of one-half to James Boyce, of Gibson, Mich., and one-half 
to Harry F. Anderson, of Marion, Ind. 

This invention relates to a machine for rolling molten glass 
into a sheet and pressing figures into the glass, and one object 
of the invention is to provide a machine in which the molten 
glass can be easily rolled into a flat sheet and during the 
rolling process, a figure formed by a raised portion upon a 
roller forcing the glass down into a corresponding recess in 
the table upon which the molten glass is placed. 


Manufacture of Articles of Glass and the Like. U. S. 
1,465,545. Aug. 21, 1923. Marcel Armand Demongeot, of 
Paris, France; Jacob Neadle, administrator of Marcel Armand 
Demongeot, deceased. 

This invention relates to the manufacture of articles of 
glass or other vitreous material which have been initially 
molded at a comparatively low temperature and has for its 
object to provide an improved process which consists in 
employing pressure during the heating of vitreous material 
in molds of refractory earth, the advantage resulting from 
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the employment of pressure being of enabling the vitrified 
material to be heated without risk that the vitrifiable material 
adheres to the mold. 


Lehr. U. S. Re 
Steelman, Millville, 
Pittsburgh, Pa. 

An annealing lehr for hot glass articles, comprising a 
heated furnace portion at the entry end of the lehr and a 
tunnel portion having a 
gradually decreasing tem- 
perature extending there- 
from to the exit end of 
the lehr, the lehr being 
arranged for continuous 
movement of the articles 
through the heated and 
tunnel portions to anneal 
the same in a _ gradually 
furnace portion comprising a 


Lewis 
Dixon Co., 


15,603. Reissued May 15, 1923. 
N. J., assignor to H. L. 





decreasing 


temperature, the 
muffle chamber with an open end leading into the tunnel 
extension, flues surrounding the muffle portion of the lehr 
chamber in which the articles to be annealed are placed. 


Sheet Glass-Drawing Mechanism. U. S. 1,466,457. Aug. 
28, 1923. Michael J. Owens, of Toledo, O., assignor to the 
Libbey-Owens Sheet Glass Company, of Toledo, O. 

This invention relates to a sheet glass drawing. apparatus 
and more particularly 
to an improved form of 
support for the pot or 
container holding the 





molten glass from which A - eet al 
the sheet is drawn. ol a 4 
The object of the in- Sizer 


vention is to avoid the 
unequal heating of mol- 























‘ S P, SS 
ten glass in the pot, SMa ty tape Ba 
and the consequent in- 
equalities in the glass sheet. This result has been accom- 


plished by turning over the upper supporting member so that 
the arches point downwardly and the open gas passages are 
removed from direct contact with the pot. The upper un- 
interrupted side of the supporting member is in continuous 
contact with the pot, and the edges of this member are 
beveled off to make a narrower contacting edge. Any cooling 
effect that this edge has upon the molten glass will be equally 
distributed across the pot, and hence will not result in in- 
equalities in the sheet. 


Sheet - Glass Drawing and Delivering Mechanism. U. S. 
1,466,421. Aug. 28, 1923. Ingle B. Busard, of Charleston, 
West Virginia, assignor to the Libbey-Owens Sheet Glass 
Company, of Charleston, W. Va. 

An apparatus for drawing 
sheet glass, means for drawing 
a sheet of glass vertically, a 
horizontal lehr conveyor, means 
for scoring the continuously 
advancing sheet at spaced in- 
tervals, a clamping plate mov- 
able against one face of the 
sheet to break off the section 
at the score, a supporting 
frame against which the sev- 
ered sheet section is clamped 
by the clamping plate, means 
for successively moving the 
clamping plate against the 
sheet, swinging the plate, sheet 
section and frame into a hori- 
zontal plane, and quickly re- 
turning the clamping plate to its vertical position, the carrier 
frame remaining in horizontal position until it has delivered 
the sheet section to the lehr conveyor, then returning to 
receive the next sheet section. 























Polishing Rouge for Plate Glass 


Interesting information relating to the manutacture of rouge 
for polishing glass is given in the specifications of United 
States patent No. 1,446,181, issued to Philip J. Hess, Kokomo, 
Ind., under date of February 20, 1923, and assigned by him 
to the Pittsburgh Plate Glass Company, Pittsburgh, Pa. 

The rouge covered by the patent is intended primarily for 
use in polishing plate glass, and the invention has for its 
primary objects the provision of a rouge which will permit 
of the more rapid polishing of the glass, which can be ap- 
plied to the polishing machines throughout substantially the 
entire polishing period, which will not mass or build up upon 
the polishing felts, and which can be made more quickly and 
economically than has heretofore been done. 

In this process, as well as in those heretofore practiced for 
the production of rouge for polishing purposes, ferrous sul- 
phate, commonly known as copperas, is employed. The 
symbol for this material when in crystalline form is FesO,- 
7H.O. The sugar form has also been very extensively em- 
ployed, in which case the combined water is less. 

The method of burning the copperas heretofore has varied 
considerably. In some cases it was customary for the opera- 
tors to charge the furnace before quitting at night, leaving 
a low temperature in the furnace, while others would charge 
in the morning with a comparatively warm furnace, from 
600 to 900° F., the temperature being gradually raised and 
finally reaching 1,600 to 1,700° F. The charge was stirred at 
about thirty minute intervals and the total period of burning 
was about ten hours. During the burning, the water of crys- 
tallization was driven from the copperas and the sulphate 
converted for the most part into ferric oxide or rouge, Fe.O,, 
with the formation also of a variable percentage of basic 
ferric sulphate, 2Fe,0,5SO;. A variable percentage of the 
ferrous sulphate FeSO, also generally remained unconverted. 
As illustrative of the proportions of the above compounds 
produced by one characteristic calcining operation is the 
following: 


WEN, Fae bint Sk Oa SA bare amet’ 65 to 85% 
2k e.( MES Shee P eal Dada dawnnehecee 10 to 30% 
i EE eit ENE een eC nue [Oe Wes lto 5% 


In some cases this mixture was washed with water, thus 
eliminating the soluble basic ferric sulphate and the ferrous 
sulphate, and leaving only the ferric oxide. In order to use 
the oxide thus produced, in polishing, it was necessary to 
mix it with water and add a solution containing ferrous sul- 
phate (ordinarily referred to as acid), such solution being 
secured by passing steam or water through a mass of copperas. 
The addition of the solution of sulphate was necessary in order 
to secure a proper polishing action by the rouge, the function 
of the solution of sulphate being to maintain the plasticity 
or stickiness of the rouge. The amount of acid in the mixture 
was determined by a hydrometer. Care was taken to avoid 
any excess of the copperas solution because of its tendency 
to crystallize upon the polishing blocks and cause a marring 
or “sleaking” of the surface of the glass. 

In other cases the mixture produced by the calcining oper- 
ation was not washed, but after the necessary amount of water 
for polishing had been added, the acidity of the mixture as 
produced by the basic ferric sulphate and the ferrous sulphate 
was tested by a hydrometer, and if the acid content was low 
a solution of copperas was added, or if the acid content was 
high some of the liquid was replaced by water. 

It will be observed that with either procedure as above 
described, the polishing mixture contained as its acid con- 
tent a substantial amount of the ferrous sulphate (FeSO,) 
solution, such acid content in the first instance being prac- 
tically all ferrous sulphate solution and in the second case 
being made up partly of the sulphate solution and partly of 
the basic ferric sulphate solution. 

The inventor has found that the basic ferric sulphate is 
much more effective in its action as a component of the rouge 
polishing mixture than the ferrous sulphate. Both com- 
pounds tend to give the mixture the necessary stickiness or 
plasticity to make it effective as a polisher, but the basic 
ferric sulphate gives greater friction and hence more polishing 
effect, and will not crystallize till the concentration is very 
great. The copperas solution, on the other hand, begins to 
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crystallize very readily on concentration and such crystal- 
lization tends to form a crust at the edge of the polishing 
blocks and produce “sleaking’’ or marring of the polished 
surface of the glass. The tendency of the mixture to mass or 
build up on the felts is much less with the basic ferric sulphate 
than with the copperas solution. The new process herein 
described is therefore directed to the production of a mixture 
in which the acid solution is substantially all provided by the 
use of the basic ferric sulphate, and in which the ferrous 
sulphate is reduced to a minimum. 

In the practice of this invention the crystalline form of 
copperas is preferably employed, although the sugar form 
may be used. This copperas is calcined in a different manner 
from that heretofore described for the old process, the time 
of heating being reduced to about tour hours and the tempera- 
tures employed being relatively much higher. The purpose 
of this method of calcining or burning is to produce a product 
which contains a smaller proportion of the ferrous sulphate 
and a much higher proportion of the basic ferric sulphate. 
The calcining at a higher temperature and for a shorter period 
of time produces this result, a characteristic table of propor- 
tions being as follows: 


Oe SR ne OR eee arene eg” 65 to 75% 
Ne ood 5 dnb b ceo See uicds cad aca 25 to 35% 
IE Shoat aectoan sh oathatwadcasnnus 20% 


In the use of this material no copperas water is added, the 
basic ferric sulphate taking the place of the copperas solution 
of the old process, so that all that is necessary in the use 
of this material is to add the necessary amount of water, 
the mixture being preferably much thicker than that employed 
with the material produced by the old process. The basic 
ferric sulphate which goes into solution acts to maintain 
the plasticity of the mixture and give it stickiness when used 
in the polishing operation, and the tendency of the mixture 
to mass or build up on the felts is reduced to a minimum, so 
that the mixture can be used throughout almost the entire 
polishing operation. About one pound of the polishing com- 
pound per four and a half gallons (4%) of water has been 
found to give the best results when the mixture is applied 
according to the inventor’s system, but this amount may be 
varied within certain limits, depending on the mcthod of use 
without departing from the invention. A larger amount of 
rouge is applied during the first part of the operation than 
during the concluding portion, but the use of the felts with 
water alone continues for only a few minutes at the start of 
the operation. With this mixture the total period of the 
polishing operation as compared with the operation using 
the ordinary rouge mixture heretofore described is reduced 
about 30%, a substantial saving also being effected as to 
power, rouge and felt, although the power required per unit 
of time is greater than in the old operation, due to the greater 
friction produced by the use of the basic ferric sulphate. 

In the calcining operation of the process the FeSQ, is 
reduced to a minimum, which is desirable since its tendency 
is to crystallize as heretofore referred to and thus produce 
marks or “sleaks” on the surface of the glass. The use of 
the basic ferric sulphate to produce the necessary plasticity 
and stickiness avoids this difficulty when used in the right 
proportion. The inventor has found that the proportion above 
indicated produces the best results although a somewhat lower 
as well as somewhat higher proportion may be employed. 
When the proportion of basic ferric sulphate becomes too 
high, the sulphate may act as a lubricant and thus retard 
polishing, and when the amount is too low the friction and 
consequently the polishing effect decreases. 

The rouge as produced by this process appears to be some- 
what softer than that produced by the old processes, which 
may have something to do with the better results secured in 
polishing, but as heretofore stated, it is believed that the 
advantage is primarily due to the action of the basic ferric 
sulphate in maintaining the plasticity or stickiness of the 
rouge throughout the polishing operation, whereby the ten- 
dency of the material to thicken up or build up and to crystal- 
lize, is avoided. The material is preferably produced by 
careful regulation of the temperatures, so that the basic ferric 
sulphate and the ferric oxide are produced at the same time 
and in the right proportions from a body of copperas, but 


the invention is not limited to this method of producing the 
compound containing the ingredients necessary to produce 
the desired results. For instance, the copperas may be so 
burned as to produce substantially only ferric oxide and this 
ferric oxide mixed with the proper proportien of basic ferric 
sulphate produced in some other way. Basic ferric sulphate 
may be produced in various ways, one of which is the long 
continued burning of copperas ata relatively low temperature. 

The reactions involved in carrying out the inventor’s calcin- 
ing operation are believed to be about as follows, the reactions 
set forth under (3) occuring more or less concurrently: 

(1) FeSO,7H,O+heat=FeSO,H,0+6H.O 
(2) FeSO,H,O+more heat=FeSO,4+H.O 
(3) 2FeSO,4+more heat=le.0;+SO,+S0O, 

10FeSO,+more heat=2Fe,0;:5SO,+5Fe,O,+5S0, 

6FeSO,4+more heat+O,—=2Fe,0,5SO,+ Fe.0,+SO, 

If the heat were continued long enough the basic ferric 
sulphate would be converted into ferric oxide, but the heat 
is applied, as heretofore stated, so as to get the proper propor- 
tions of the oxide and sulphate. A small proportion of the 
FeSO, (about two-tenths per cent) remains undecomposed, 
as heretofore indicated in the table showing the proportions 
of the compounds after calcining. 

In burning the copperas, the oven is first brought to high 
temperature, 1,600 to 1,700° I°., and the copperas is then 
charged. The temperature then falls, due to the cooling effect 
of the charge, to about 900 to 1,000° F., and the heating con- 
tinues, the temperature reaching 1,600° Fs within two and one- 
half hours. From this time on the temperature is raised to 
1,700 to 1,800° F. The whole calcining operation requires 
about four hours and the charge is stirred or worked about 
three times during the entire calcination. 

While the foregoing constitutes the preferred method of 
operation, the inventor has found that substantially the same 
results may be obtained if the furnace is maintained at a 
somewhat higher temperature, in which case, however, the 
time of burning should be decreased. By increasing the 
temperature the time of calcining may be reduced to the 
neighborhood of three hours. The time of burning may also 
run somewhat over four hours if the temperatures are em- 
ployed below those stated. The time is also somewhat de- 
pendent upon the size of the charge, the character of the 
furnace, and other conditions, so that the invention is not 
limited to the precise periods or temperatures specified here- 
totore. 


Co-operate with the Post Office 


The United States Post Office authorities are conducting 
a campaign to induce business houses and other correspond- 
ents to co-operate with the post office by putting complete 
addresses on all mail. A large and unnecessary increase in 
the cost of handling mail, additional burdens on the tax- 
payers and delays of from eight to twenty-four hours in the 
delivery of mail result from the omission of street addresses 
from mail of all classes. The department states that this is 
becoming a more serious problem every day. Advertisers can 
help materially to improve conditions by putting their full 
street name and number in every advertisement. 

Much of the mail sent in response to advertisements is first 
distributed in railway post offices. The distributers on the 
trains know their schemes of distribution by street and num- 
ber, but are not familiar with the street address of even some 
of the largest firms. A letter bearing a complete street address 
can be boxed or distributed to the point of delivery and the 
package sent directly to that point, thereby insuring its prompt 
delivery. If there is no street address on a letter it cannot 
be sent direct to the delivering station; such mail must be 
turned over to expert assorters, who may have to devote 
much time to searching directories for street addresses and 
frequently cannot locate the addressee at all. 

If advertisers do not include in their advertisements the 
complete address that will assure delivery of mail sent as 
the result of such advertisements, not only will the burden 
of disposing of this mail continue, but the advertiser may lose 
the business which he is seeking by reason of delay or non- 
delivery of the replies. 
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Glass Factory Equipment and Supplies 


THE GLASS INDUSTRY will be glad to publish descriptions of new and useful devices, machinery and supplies of interest to the glass 
manufacturing trade. Most of the information printed in this department comes direct from the manufacturers of the products described. 























The McKee Reversing Valve 


A new valve designed for reversing the air and gases in re- 
generative f been brought out Willis McKee, 
engineer and contractor, 2422 Euclid avenue, Cleveland, O., who 
has made a aumber of installations at various plants 


furnaces has by 





SHOWING METHOD OF 


Discussing his invention and its relation to conditions in the 
average glass factory, Mr. McKee stated it as his belief that the 
glass industry is in advance of the steel industry in many ways in 
regard to gas house practice, but that it is certainly far behind it 





THE McKEE 


REVERSING VALVE 

in regard to reversing valves. As is well known, the steel industry 
many years ago discarded the use of the butterfly valve for re- 
versing the gases in regenerator furnaces on account of its waste 
and because constant replacements were necessary. The only place 
where it is still used in the steel industry is in welding furnaces 
in pipe mills. 

The McKee six-way rotating valve is self-contained. The gas 
from the producer enters preferably from overhead, though if 
necessary modifications may be made permitting entry from below. 
The axis of the gas main coincides with the common centre of the 
five outlets below, indicated in the diagrams. All of the five out- 
lets are on the same level. Two of them lead to the re- 
generators, two to the air regenerators, and one to the stack. 
Normally the gas tube is connected through a water seal with one 
of the gas regenerators, while both of the regeneratcrs on the 
opposite end of the furnace are connected to the stack by the 
other tube. 

A damper over the air terminal regulates the volume of air ad- 


cas 


mitted. The volume of gas supplied to the furnace is controlled 
by a valve in the gas main. This regulating valve and the six-way 
valve are so interlocked that the flow of gas cannot be reversed 
until the regulating valve is closed, and after rotation, the six-way 
valve must be seated in its proper place before the gas regulating 
valve will open. Ample provision is made by means of counter- 





REVERSING AIR AND GAS 
balances, ball bearings, etc., for easily raising the valve and rotating 
it te its proper position. These movements are accomplished by 
a small motor. In actual operation the valve can be reversed in 
about 10 seconds. The valve takes care of burn-outs as well as 
the other operations. 

Provision is made for manual operation of the valve in case of 
motor trouble cr o:her emergency. 


Rapid Circular Glass Cutting Machine 


Smith & Hemenway Company, Inc., manufacturers of 
“Red Devil” tools, Irvington, N. J., have added to their ex- 
tensive line of glass tools, a rapid production circular cutter. 

The manufacturers state that for years there has been 
a demand for a machine of this kind, but that no one, hereto- 
fore, has ever perfected a circular cutting machine that 





“RED DEVIL” CIRCULAR GLASS CUTTER 


could do the work rapidly, accurately and without the as- 
sistance of experts. This machine has an adjustable throw 
for rapid cutting, ball-bearing thrust collar, hardened wheel- 
holder and scale. Two rods, scaled by 1/32 in., are furnished 
with each machine. Perfect circles—%4 to 14 in. diameter— 
can be cut. It is equipped with two stops, adjustable, for 
maya re work. Either steel wheels or diamonds can 
»e used. 
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The Glass World and What It Is Doing 


News of the Industry 














The Plate Glass Merger 


The Standard Plate Glass Corporation, recently incorporated 
under the laws of Delaware, to take over and operate the 
Standard Plate Glass Company, Butler, Pa., and the Heiden- 
kamp Plate Glass Corporation, Springdale, Pa., will have as 
chairman of its board of directors, Joseph Heidenkamp, 
founder of the Heidenkamp company. Frank Troutman, 
former president of the Standard Plate Glass Company, will 
be president. Warren Turner, former president of the Hires- 
Turner Plate Glass Company, Philadelphia, and present presi- 
dent of the Heidenkamp Plate Glass Corporation, will be 
treasurer. In addition to the above, the directors will include 
James R. Miller, of the Pittsburgh law firm of Patterson, 
Crawford, Miller and Arensberg; Neilson Edwards of the 
Chase Securities Corporation, New York; Stanhope S. God- 
dard of the firm of Redmond & Co.; Joseph Heidenkamp, 


Jr.: Howard Hansell, Jr.; Lewis Hippach, of Chicago, and 
A. C. Troutman of Butler, Pa. 
The Standard Plate Glass Company, was organized in 


1887 and the Heidenkamp Plate Glass Corporation was estab- 
lished in 1900. The recently enlarged Heidenkamp factory at 
Springdale has a manufacturing capacity of about 2,500,000 
square feet of polished plate glass annually, and the Standard 
Plate Glass plant at Butler has facilities for producing over 
5,000,000 square feet, giving the new corporation a total pro- 
duction capacity of 7,500,000 square feet per annum. 

The capitalization of the new corporation consists of 
$2,300,000 Standard Plate Glass Corporation first and refund- 
ing mortgage, 20-year 6% per cent sinking fund gold bonds; 
a closed issue of $700,000 Heidenkamp Plate Glass Corpora- 
tion first mortgage, 20-year 6% per cent sinking fund gold 
bonds; $1,250,000 Standard Plate Glass Corporation 7 per 
cent convertible debentures; $6,000,000 Standard Plate Glass 
Corporation 7 per cent cumulative preferred stock of which 
$4,000,000 has been issued, $1,250,000 reserved for conversion, 
and $750,000 remains unissued. Also 100,000 shares of com- 
mon stock of no par value. 

The new corporation’s statement of financial condition 
shows: Land and equipment $6,365,703; investments $900,000; 
current assets $1,907,000; and other items totalling $10,300,812. 

Current liabilities total $608,332, and there is an excess 
of assets over liabilities of $5,442,480, represented by 40,000 
shares of preferred stock at $100 each and 100,000 shares of 
no par value. 

It is reported that the combined average annual net earnings 
of the companies consolidated during the five years ended 
1922, after depreciation and before Federal Income taxes, 
_were $1,016,000. Net earnings for the first six months of 
1923 were at the annual rate of $1,600,000. The plants of the 
corperation are now operating at capacity. 





Ceramic Day at Chemical Exposition 


A meeting of the American Ceramic Society was held as 
usual in connection with the Chemical Exposition recently 
held in New York, Wednesday, September 19, being Ceramic 
Day. On Wednesday afternoon at a technical meeting ad- 
dresses were made on subjects relating to refractories by 
F. W. Donahoe, secretary of the Refractories Manufacturers’ 
Association; R. F. Geller, U. S. Bureau of Standards; R. M. 
Howe, Kier Fire Brick Company; W. F. Rochow, Harbison- 
Walker Refractories Company. 

Early in the evening an informal dinner was held at the 
Hotel Commodore at which about 80 guests, including a 
number of glass men, were present. 

On the exhibition floors the glass industry was represented 
by the Corning Glass Works with a splendid display of their 
products and a glass blower at work in their booth whose 
activities attracted as much or more attention than any other 


exhibit. Bausch & Lomb Optical Company also had an attrac- 
tive exhibit of their products. 

Several pyrometer manufacturers displayed their latest 
devices for measuring, recording and controlling temperatures, 
among whom were the Brown Instrument Company, Philadel- 
phia, Pa.; Charles Engelhard, Inc., New York; Bristol Com- 
pany, Waterbury, Conn., and Leeds & Northrup Company, 
Philadelphia, Pa. 

Other exhibits of interest to glass men were those of the 
Calorizing Company, Pittsburgh, Pa., calorized tubes for 
recuperators; Carborundum Company, Niagara Falls, N. Y., 
abrasives; Celite Products Company, Chicago, IIl., insulating 
brick; Dings Magnetic Separator Company, Milwaukee, Wis., 
magnetic separators; General Electric Company, Schenectady, 
N. Y., electric equipment, New Jersey Zinc Company, New 
York, zinc oxide; Norton Company, Worcestor, Mass., abra- 
sives; S. Obermayer Company, Chicago, IL, refractory fire 
cement; Quigley Furnace Specialties Company, New York, 
“Hytempite” refractory cement; B. F. Sturtevant Company, 
Boston, Mass., fans and blowers, Williams Patent Crusher & 
Pulverized Company, St. Louis, Mo., cullet crushers. 

The Mathieson Alkali Works, Inc., New York, large manu- 
facturers of soda ash and other chemicals had a booth where 
J. W. Boyer, manager of sales; R. J. 
manager; J. R. Schmerz, advertising 
Routh, W. D. Marshall, J. B. Peake and Philip De Wolf, 
district sales managers, were on hand. As is their custom, a 
convention of Mathieson salesmen, local agents, district sales 
managers, plant executives and research men was held during 
exposition week. 


Quinn, assistant sales 
manager, and E. E. 





Fiftieth Anniversary of Illinois Glass Co. 


“Fifty years of achievement in building up a service of 
better bottles” aptly summarizes the career of the Illinois 
Glass Company, whose golden anniversary has just been 
marked by the issue of a handsome 32-page brochure in which 
is told and illustrated the fascinating story of the concern’s 
remarkable growth from small beginnings half a century ago 
to the prominent position it occupies today in the front rank 
of the bottle manufacturing industry. A glance at the gallery 
of portraits of the founders of the business and the company’s 
present officers, which forms the frontispiece of the book, 
helps to explain to the observer the great success of the enter- 
prise, for the strong-featured personalities depicted there 
could not fail to impress their influence upon any organization 
with which they might be ccnnected. The brochure, after an 
introduction, relates briefly the early history of glass making, 
describes the inception and progress of the Company’s busi- 
ness, the introduction of automatic machinery, modern plant 
and equipment construction, manufacturing and production 
methods, and products, and illustrates very attractively the 
various divisions of the business and the numerous manufac- 
turing plants it owns, including the main factory at Alton, IIl. 





Soda Ash Prices for Next Year 


The Mathieson Alkali Works, Inc., 25 West 43rd street, 
New York, put into effect on September 20, 1923, a schedule 
of prices on their alkali products to cover deliveries all of 
next year. No change was made in prices on soda ash, cur- 
rent quotations as follows to apply, subject to change without 


notice, on 1924 contracts: 

58 Per Cent Dense Soda Ash Per 100 Lh. 
BO ES oo sins Law aioe cance Bale cae $1.42 
Bi: + TURIN ao s'es aca simp oie aston acts 1.51 
iat MA MEIN. 5 'c)s. 20 a sia dc dojese 1.75 

58 Per Cent Light Soda Ash Per 100 Lb. 
PS aaa hoe civtna acne Sen al ates $1.33 
eh, Se I a ns, on 5 es dcoeee ee 1.45 
Dh SAO Saisie s 6clsaedbeden's 1.69 
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- 
Exports of Glass from Japan 
FROM APRIL, 1922, TO MARCH, 1923 
Other 
China India SouthSeas Australia Africa America Countries Total 
Mineral water, soda wa- § Quantity (dozen) 102,580 14,436 te nn ee 135,604 
ter and lemonade bottles | Value (yen) 84,922 19,113 See cee. 6 Gee.” eettes.” ‘gonads 118,355 
Saas weil cline Snttien { Quantity (dozen) MS pow ee lea « ceemaaat = ‘sites - “ameter 160,645 
wer Se War Soe * ) Vales (yen) ESA MR ON edge ee se et Ae me hee my os 86,820 
- { Quantity (dozen) 1,878,424 2,908,146 705,278 1,639,234 66,872 1,110 40,250 7,229,414 
Vials... ssseeeeeeeeess ) Value (yen) 364,809 486,797 163,997 240,015 12,553 441 14,111 1,282,723 
” sili {Quantity (dozen) 1,133,839 192,203 25,119 587,519 3,318 5,724 8,440 1,956,062 
Toilet goods bottles. .... ) Value (yen) 307,332 56941 16,469 113,480 1137. 4900 = 4.815 '505,074 
{ Quantity (dozen) 3,659 1,016 80,370 2,917 15 2 2  ~=—-87,981 
Lb. bottles ......-+++++. | Value (yen) 6,315 1610 298792 10,925 220 40 40 317/942 
k § Quantity - (dozen) 188,444 312,281 67,959 79,688  ...... 1,152 2,717. 651,241 
Other bottles ........+. ) Value (yen) 170,687 93954 87220 24170 ...... 396 2182 378609 
; { Quantity (dozen) 255,309 648,097 612,034 214,018 120 560 17,201 1,747,339 
Tableware .....+++++++. 1 Value (yen) 211,086 435,905 536,486 195,753 54 280 17,391 1,396,955 
ia this { Quantity (dozen) 38,414 69,866 20,312 on) 47 1,035 176,830 
alass containers ...... 1 Value (yen) 65,202 42,839 38233 67,854 ...... 166 3,008 217,302 
ae { Quantity (dozen) 237,716 222,336 480,114 131,259 ...... 9 ...eee 8,821 1,080,246 
Lamp chimneys ........ 1 Value (yen) 102,759 164,001 180802 124622 ......  ...... 4.879 577,063 
sila { Quantity (dozen) 26,405 1,656 8,484 E>. weve 1,856 628 65,331 
Lamp shades .......... ) Value (yen) 24,067 4048 23269 87941 ...... 2:203 720 144,248 
: 1 vials { Quantity (dozen) 45,699 5,598 63,530 A SES 848 171 117,377 
Lamp oil VIAIS. . + ee eee l Value (yen, 6,340 9,005 69,745 2,734 eeeeee 1,352 333 89,509 
= mre { Quantity (dozen) 53,965 254,762 16,035 75,252 5,504 586,482 51,422 1,043,422 
Imitation pearls ....... ) Value (yen) 14,697 67,186 6,951 13,186 2,105 238,583 17,007 357,715 
evr ee { Quantity (dozen) 2,313,800 10,638,141 188,835 16,892 963,963 135,584 140,315 14,487,530 
Imitation jewels ....... i Value (yen) 146,321 632,454 14,487 9,376 44,986 16465 35,516 899,502 
i { Quantity (dozen) 28,540 24,433,009 ....... 3,500 258 8,600 693 24,474,640 
Bracelets «2. ee seveeeees | Value (yen) 3,498 1,801,323 ...... 353 26 2,592 62 1,807,855 
a { Quantity (dozen) ee 8 Me: avlesan | “emegae . trainee 64 
oe ee na beeewens | Value (yen) oe 12 BA wate ec eeeeeh. emma 311 
Flask { Quantity (dozen) 3,463 933 439 Ober 71 5.441 
Panes, Ne tne mane een | Value (yen) 5,323 1,389 364 MR team, aes 222 8,311 
ellie } Quantity (dozen) 1,841 652 94 Sarre 21 120 8,009 
Pee Ktvheetadeuenen ) Value (yen) 3,023 1,007 180 gta 23 250 46,890 
F ‘Is { Quantity (dozen) 2,292 2,785 57 Fe ees 17 5,798 
ee RNP SA RES he eee ) Value (yen) 2,572 2,190 278 | eae EO 12 5,659 
Tube { Quantity (dozen) 19 . Sore BO kamen > pean | Oe, 227 
Pe Sete eert Thee en te | Value (yen) 126 ee nS = i Risdtoars Oieeokeas 5 diners 662 
Tes iii { Quantity (dozen) 22,349 22,080 11,583 rere 3 Sore 76,599 
ED, sosesereanaes | Value (yen) 2,792 3,249 1,177 . | Sn Enos 12,104 
a oo { Quantity (dozen) 47,828 99 546 cect ganas 12,366 8,034 68,872 
pects ow Blass 1 Value (yen) 189,404 80 Be” pause ot Seek, 1,172 5,516 196,753 
al ial Ma a ee kk oe ee edly 1,798,260 3,823,351 1,455,263 899,563 61,081 268,783 106,064 8,412,365 


‘From our Japanese correspendent. 











Severe Test of Bergman Valve 


Since describing in the September number the Bergman 
automatic gas and air reversing valve recently put into oper- 
ation at the Licking Window Glass Company, Utica, O., a 
copy of a letter by H. W. McCann of that concern has been 
received by the manufacturers, the McCamic-Batchell-Berg- 
man Company, Toledo, O., stating that the valve underwent 
a very severe test a few weeks ago, the stack temperature 
running up to about 1800° F. The stack damper became red 
all the way through but the valve continued to work in a 
most satisfactory manner. The insulating material with 
which the valve is lined resisted this abnormal temperature 
and the valve did not get hot as was anticipated. 





Coming Meetings 


The National Exposition of Power and Mechanical Engin- 
eering will be held at Grand Central Palace, New York, De- 
cember 3 to 8, 1923. 

The next annual meeting of the American Ceramic Society 
will be held at Atlantic City, N. J., February 4 to 6, 1924. 

The next annual meeting of the National Ornamental Glass 
Manufacturers’ Association of the United States and Canada 
will be held at New York, June 24 to 26, 1924. 

The National Glass Distributors’ Association will hold their 
annual meeting on December 4 and 5 at the William Penn 
Hotel, Pittsburgh, Pa. 





Glass Container Exhibits Invited 


Manufacturers of glass containers have been invited to 














exhibit their products along with the fruit men at the Eastern 
Apple Exposition and Fruit Show to be held at the Grand 
Central Palace, New York City, November 3 to 10, 1923. 
Space for exhibits is being alloted by the exposition repre- 
sentatives at the above address. 





Representatives of the United States Tariff Commission are 
reported to be making a tour of the plate glass and mirror 
factories of the country for the purpose of obtaining first- 
hand information on production and costs. A visit to Euro- 
pean factories will, it is said, follow the completion of the 
domestic investigation. 

Glass sand continues to come in from Europe, according 
to a press despatch from Oakland, Cal., which states that on 
September 11 the freighter “Texas” docked there from Hol- 
land with a full cargo of the glass-making material. A British 
ship, the “Centourian” arrived the same day with glass sand 
from England and Scotland. A third sand-laden ship, the 
“Montana” was expected the next day. 

The Bureau of Standards recently conducted tests to deter- 
mine whether washing and sterilization processes tend to 
shorten the life of milk bottles. After 30 treatments, corre- 
sponding to the average number of trips a milk bottle takes in 
actual service, no effect on the surface of the 
observed. 


glass was 





Verified News of Trade Activities 








The Fletcher-Terry Company, Forestville, Conn., manufac- 
turers of glass cutters, have opened an office at 136 West 
Lake street, Chicago, Ill., in charge of T. S. Fletcher. 
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Superior Plate Glass Corporation, Pittsburgh, Pa., has been 
incorporated with a nominal capital of $5,000. James R. 
Miller, Oliver Building, Pittsburgh, is treasurer and repre- 
sentative. 

The United States Glass Company, Pittsburgh, Pa., have 
under construction at 9th and Sarah streets, Pittsburgh, Pa., 
a large two-story brick warehouse which will cost approxi- 
mately $35,000. 

The Imperial Glass Company, Bellaire, O., is increasing its 
power plant by the installation of a 300-kilowatt generating 
unit. Plans for the equipment were prepared by H. O. 
Swoboda, Inc., consulting electrical and mechanical engineers 
for the company. 

Fire did considerable damage to the gas producer plant at 
the D. C. Jenkins Glass Company’s factory at Kokomo, Ind., 
on September 8, when one of the gas producers blew up. 
The fire, however, was prevented from spreading to the re- 
mainder of the factory and to a crude oil tank, containing 
105,000 gallons of oil. 

Reports from Morgantown, W. Va., state that Arthur 
Lorant, of the Lorant Glass and Mirror Company, of that 
city, has become interested in a hand-blown window glass 
plant at Masontown, Pa., and that it will go into operation 
in a few weeks. It is said to be a modern 42-blower factory 
and to have an unlimited supply of natural gas. 

F. M. Van Antwerp, secretary of the Central Glass Com- 
pany, Louisville, Ky., states that reports regarding the recent 
increase in the capitalization of the company are erroneous 
and that no increase has been made since 1921. Apparently 
the recent filing with the Secretary of State of Tennessee of 
papers relating to the 1921 increase gave rise to the incorrect 
reports. 

The increase in capitalization of the Interstate Window 
Glass Company referred to recently in the daily and trade 
press related only to the increase of capital and property value 
invested by the company in the State of Oklahoma. This was 
recently increased under the West Virginia corporation laws 
from $1,076,813 to $1,275,673. The amount of capital author- 
ized under the company’s charter has never been increased. 

The plant of the Coshocton Glass Company, Coshocton, 
Ohio, has been taken over by Bellaire and Coshocton capital 
and will be operated under the name of the Coshocton Glass 
Corporation. The officers of the new corporation are: Harry 
A. Neff, president; Charles Dankworth, vice-president; J. C. 
Landkrohn, secretary and treasurer; and Philip Ebeling, fac- 
tory manager. The plant has been equipped with modern 
automatic machinery and a fifty-ton tank, one of the three 
units, will be started off in October on pressed tumblers and 
nappies. The product will be known to the trade as Co-Shoc 
tumblers and nappies. 

The Truscon Steel Company, Youngstown, O., was given 
the contract for the steel and concrete building for the New 
Cumberland Glass Company, New Cumberland, W. Va., to 
replace that destroyed by fire on August 13, as reported in 
our September number. The new plant will be double the 
-size of the old one, and two stories in height. The walls of 
the first story will be of brick and 10 feet high. The second 
story will be enclosed with alloyed steel-copper sheets. 
Floors will be of steel and concrete. Three lehrs are being 
installed, while the old factory had but one. Natural gas fuel 
will be used but to provide against possible shortages a fuel 
oil system will be put in. The company’s old line of lamp 
chimneys will be manufactured and new lines added including 
automobile lenses and the “Egyptian” line of cut and en- 
graved vases. Specialties will be featured. Operations will 
begin in October. 








Personal Items 





Nelson Littell, formerly second assistant examiner in the 
United States Patent Office, Washington, D. C., has resigned 
to engage in the practice of patent law, specializing in chem- 
ical and metallurgical patents with offices at 110 East 42nd 
street, New York. Mr. Littell had been the 


examiner in 
charge of Division 3 since August, 1919. 


Professor C. W. Parmelee has been made Head of the De- 


partment of Ceramic Engineering at the University of Illinois, 
Urbana, Ill. He has been connected with the institution since 
1916 as Professor of Ceramic Engineering and during the 
past year has served as Acting Head. 


Recent Deaths 





Lincoln Thornburg 


Lincoln Thornburg, formerly manager of the American 
Window Glass Company’s factory at Hartford City, Ind., 
died at his home in Muncie, Ind., on August 25. 


Arthur E. Rice 


Arthur E. Rice, president of the Pennsylvania Salt Manu- 
facturing Company, Philadelphia, Pa., died on August 26, 
at the Canyon Hotel, Yellowstone National Park, while on a 
vacation. Mr. Rice became connected with the above com- 
pany as bookkeeper in 1888, rising from that position to 
treasurer, vice-president and finally in 1921 to president, suc- 
ceeding Joseph Moore, Jr. He is survived by 
two brothers and a sister. 


two sons, 








Inquiries Received 
For further information address THe GLass INDUSTRY 





te 

150. We would like the names of concerns which can manu- 
facture opal glass sanitary goods according to our design. 
Want 1,000 samples to start with. 

151. Would like to get in touch with a factory operating 
large press capable of making a glass inspection wheel, 24” 
diameter, weighing about 25 to 30 pounds. 

152. I am desirous of getting in touch with concerns that 
can manufacture quantities of stem-ware of special design. 

153. Kindly give me the name of a glass factory that can 
furnish 4%” black tubing, No. 3 walls; also blue tubing. 








Stock Quotations 


(Reported by Moore, Leonard & Lynch, Frick Building, Pittsburgh, Pa.) 





PITTSBURGH StcCK EXCHANGE, SEPTEMBER 24, 1923, 


Bid Ask Last 
American Window Glass Machine, common 83% 84 84 
American Window Glass Machine,preferred 90 93 93 
American Window Glass, preferred....... 106 ie 106 
Pretswcdeen. Pinte Gites. .oc cs cccs cacecs ves 189 os 190 
Ey Efrat tle hs oie eee erate 24% 26 26 


The market during the past month was quiet with all the issues 
holding about the same price level, although there was some 
strengthening in Pittsburgh Plate Glass and a slight weakening in 
the price level of U. S. Glass. Machine common, in addition to 
declaring the regular dividend at the rate of 6 per cent, declared an 
extra disbursement of 1 per cent. This declaration was not ac- 
cepted as placing the stock on a 10 per cent basis, as it is generally 
understood that extras will be given only as earnings warrant. 


WHEELING STOCK EXCHANGE, SEPTEMBER 24, 1923, 


3id Ask Last 
URI os oe ta Cie dealing Saha ne 36% 374% 37% 
I | MOI gS oo. spices sein pwiardpe e-ale s rdiaie 98 9914 9914 
I ERI 02 tuo saps wicked gis ook oe 140 oa 140 


CNG I a onk w Bobs eal kek waccaaa barks 95 100 90 


The Wheeling issues held about the same price level during the 
month, with the exception of a slight recession in Hazel-Atlas. 
This company recently declared the regular 50-cent disbursement, 
although it was generally expected that an extra dividend would 


be paid. This disappointment was reflected in a slight reaction 
in the stock. The market for Fostoria remained quiet, 
although there was a good demand for the shares. 
ToLepo Stock EXCHANGE, SEPTEMBER 24, 1923. 
3id Ask Last 
Owens Bottle Machine, common.......... 43 44 43% 
Libbey-Owens Sheet Glass, common...... 12 1300 12 


Libbey-Owens Sheet Glass, preferred...... 104 
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Current Prices of Glass-Making Materials se — Less Carlots 
Quotations furnished by various producers, manufacturers and dealers a (PbO) ; 1056 10% 
ime— 
Hydrated (in 50 lb. paper sacks) 
(Ca(OH),) 





September 25, 1923 


Carlots Less Carlots Burnt, ground, in bulk (CaO).ton 9.00 
Aluminum hydrate (Al (OH),).Ib. 05 05% Burnt, ground, in paper sacks.ton 11.00 
Aluminum oxide (AI,Os) 0614 .07 Burnt, ground in 280 lb. bbls. 
Antimony oxide (Sb,O,) . 07 07% per bbl 2.1 


5 
03% 


Arsenic trioxide (dense Manganese 85% (MnO,) 
white), 99% (As,O;) - .10-.11 10%-.11% 


Barium carbonate (BaCO,)....ton 70.00 90.00 
Barium hydrate (Ba(OH),)....1lb. 05% 0534 
Bone ash . 07 08 for nickel content b. 30 

Borax (Na,B,O; 10H,O) . 05% Potassium carbouate— 

Borex, Seced, any Calcined 90% (KCO;) . 06% 07 

eee ee > + Hydrated 90% (KOH) . 07 07% 

soric acid, fused (B,O;) : » SS ° Potassium nitrate (KNOs,) 

Cadmium Sulphide, red (CdS)..Ib. ev , (gran.) ' 0634-0614 .061%-.0634 
Cadmium Sulphide, orange : a} x Desnnetete Permanganate 
Cadmium Sulphide, yellow (KMn0,) ' V7 

(CdS) : ‘ wt ; Powdered blue e .24-.26 
Chrome oxide 7 . ‘ Powdered blue (std. formula)..lb.  .. 38 
Cobalt oxide, in bbls. (Co,O;)...1b. 2 2. Salt cake, glassmakers, f. 0. b. 

Cobalt oxide, in 10 lb. tins works / F 25.00-26.00 30.00-36.00 

(Co,05) eos a Selenium (Se) EP ey 2.10-2.85 
Copper oxide, . sin o— Soda ash (Na.COs;) dense, 58% 

Copper oxide black (CuO) ; - .26 sulk Flat 100 tb. 1.47 

——, oxide, black prep’d 30 Bulk, on contract Flat 100 Ib. 1.42 i 
adage atom a yo Sodium nitrate, refined (NaNO;).Ib. 04.04%  .041%4-04% 

Cryolite (NasAIFs) - 09 097 Sodium selenite (Na,SeOs) . 1,90 2.00-2.50 

a 100 vane hit 11.50-16.00 20.00 Sodium Fluosilicate (Na,SiFs)..lb. 0734 08% 

Pees peeves Wem Sulphur (S) (flowers)—in bbls. 

95% (CaF) 48.00 60.00 per 100 Ib. 3.25 3.55-3.80 
Fluorspar, powdered white, " Sulphur (flowers) Bags per 100 lb. 3.00 3.30-3.55 
90% (CaF,) 5. 55.00 Sulphur (S) (flour, heavy), in bbls. 

Hydrofluoric acid (HF) 60% (in per 100 Ib. 2. 3.00 

lead carboys) bi. 9 i Uranium. oxide—100 Ib. lots 
Kaolin (f.o.b. mine) ‘ 20.00 (UOs) we 2.25 
Lead oxide (red lead) (Pb;O,)..Ib. = .107% 113% Zine oxide (ZnO) 


Nickel oxide, black (Ni,O:) for 
nickel content b. 32 
Nickel monoxide, green (NiO) 





Monthly Summary of United States Foreign Commerce in Glass 





Exports 


Seven Mcnths Ending July 


pene, 
22 1923 
Corrected to August 24, 1923 - —_ . —_ —_ a _——~ 
Value uantity Value Value 


—a, 
( Value 
Glass and glass products (total) $638,251 $944,527 $4,951,595 $6,510,426 





Piate and window glass— 
Window glass, common, bex 50 sq. ft § 9,027 4,125 21,767 19,188 100,023 154,688 
Plate glass, unsilvered, sq. f we 65,061 190,013 68,763 2,019,175 836,264 A 590,967 
Other window and plate glass, n. e. s........Ibs. 10,691 88,294 24,070 1,029,585 121,967 259,886 

Glass containers (bottl 213,005 6,914,965 323,628 22,169,549 2,108,570 

Table glassware, plain . 1,168,901 119,738 1,656,539 5,669,655 2,273 11,724,682 1,286,718 

Table and other glassware, cut or engraved... .lbs. 39,233 14,297 52,361 231,476 333,030 128,288 

Glassware for lighting 
Lamp chimneys and lantern globes s. 116,167 22,657 163,316 820,660 172,375 1,177,012 233,226 
Globes and shades fcr lighting fixtures : 101,734 28,675 129,397 44,498 837,302 242,518 823,304 257,431 
Lamps and other illun.inating devices, chiefly of 

glass lbs. 72,764 22,438 138,954 25,041 665,274 244,259 935,343 232,435 

Chemical glassware . 9,305 6,769 2 13,625 180,651 92,667 123,268 90,815 

Electrical glassware, cx s. 280,545 15,326 . 17,643 1,034,228 91,730 1,709,647 112,936 

Other glassware, n. e€ s.... : 632,029 110,567 943,722 150,066 8,763,916 1,041,070 6,166,793 1,054,466 





Imports 


July Seven Months Ending July 
ae a 





“A —, a 

1922 23 22 1923 
Corrected to August 24, 1923 A — A — ‘ 
Value 


$1,064,857 . m $6,702,312 


Onantity Quantity 
Glass (total) 


Cylinder, crown, and sheet, Ibs lut. 5, 615 265,665 1,789,874 
Unpolished, Ibs beans eee | 82,3: 1,318,840 
Bent, ground, beveled, colored, painted, etc., < 
polished x 7S Ss 106,848 484,062 
Plate glass— 
Unsilvered, sq. > 1,606,826 14,021,762 8,109,205 
Fluted, rolled, ete., or . 
wire netting, sq. ft , iene et 35,912 1,439,792 
Containers—bottles, vials, etc , d 5 4,047 
Table and kitchen utensils, Ibs 14,884 8,580 210,670 
Glassware, cut or decorated, 368,402 132,515 1,789,659 
Blown glassware, n. e. 


548,102 3,397,386 





Other glassware .. 








